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Denser-Safer-Cleaner 


POURING—2.75's, 57's, 75's, 90's, 105's, 155's, 8-inch, 60 
and 81 mortars, mines, etc., etc., at better than a skid a 
minute—with NO down time! 
MELTING—'f it melts at all, TRIPLEX will do it faster! 
PROBING — Triplex ‘‘Silvertip'’ Probes Transmit More 
B.T.U.s Per Second on Less Steam. The Industry's Fastest 
;' and Safest—Unconditionally Guaranteed! 
—" F ASSEMBLING—Crimpers, Powder Bag Inserters, Jumble 
Unit Fixtures, Funnels, Concentricity Gauges, Washout Units, 
Carton Inserting and Taping Machines, Drilling and Facing, 
Punchesand Dies, Angel Buggies, Explosive Handling Trucks, 
Demil and Rehab, Complete Round Assembly, Etc., Etc. 


=_— 
Silvertip Probe Standard of the Industry 
TRIPLEX INDUSTRIES INC., CHICAGO 27, ILL. + PHONE RIVERDALE 2200 


WRITE, WIRE, OR PHONE « FRANK A. HINGER + DESIGNERS AND BUILDERS « HIGH EXPLOSIVE SPECIALISTS 
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After bagging several wild fowl on a hunting expedition, 
President Cleveland proudly presented one, with his 
compliments, to each member of his Cabinet. Later 
commenting on the affair, he laughed and said: “Well, 
all the boys thanked me for remembering them — but no 
one seemed to have much to say about how they en- 
joyed the birds.” 

Sport-loving man of action, Grover Cleveland was 
another famed American who met and enjoyed hunt- 
ing’s challenge. He engaged in the diversion at every 
opportunity, and his interest in hunting was often ex- 
pressed in letters to friends. In addition, Cleveland 
proudly defended the sport in his book, Fishing and 
Shooting Sketches,” praising its thrills and virtues... 
lampooning bigoted critics. 

Because hunting offers so many benefits, its stature 


has continued to grow throughout the years. By pro- 
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American Hunters 


molding 


viding keen enjoyment and deep satisfaction 
character and helping build self-reliance and endur- 
ance hunting makes still another valuable contribu- 


tion to the nation’s well-being. 


Poday, America’s great tradition can be perpetuated 
only through thoughtful preservation of wild life. All 
over the country, hunting associations are cooperating 
with public agen les to promote proper conservation 
and management of our game resources. You can do 
your part in preserving hunting’s heritage by joining 
one of these groups now, E. 1. du Pont de Nemours & 
Co. (Inc.), Explosives Dept., Wilmington 98, Delaware. 


WRITE FOR FREE BOOKLET on how to start a 
rifle club 
men’s Service Bureau, Department D-2, Sporting 
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BETTER THINGS FOR BETTER LIVING... 


WORLD-FAMOUS SINCE 1802 
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‘ DIAMOND T XY 
/ MODEL 622 DUMP TRUCK,\ 
POWERED BY 


\ —150 HORSEPOWER AT 
3,000 R.P.M. 


More power, and better power—that's what you get when you buy a 
truck with Continental Red Seal under the hood. Better because the engine 
delivers more power in relation to its weight, which means higher pay- 
load capacity. Better, too, because the output is delivered at engine 
speeds conducive to fast over-the-road travel with a minimum of shifting. 
For the really tough jobs, choose a truck with a power plant that's built 


for the tough jobs and backed by engine experience dating from 1902. 
PARTS AND SERVICE COAST 


[(ontinenta/l Motors (orporation © 


MUSKEGON, MICHIGAN 








GA 
1819 BROADWAY, NEW YORK 23, NEW YORK e 3817 S. SANTA FE AVE., LOS ANGELES 58, CALIF. 
6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS ¢ 910 S. BOSTON ST., ROOM 1008, TULSA, OKLA. 
1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA. 
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We give truck ax 


in the new Timken-Detroit indoor 
proving ground...and only 


‘We torture them... shock-load, over-speed and jerk them... 
twist, strain and abuse them. We match every on-the-job hauling 
condition ... then throw in a few devilish tricks of our own! 


The result? You know for sure that any 
Timken-Detroit axle can take more 
abuse on the job it was built for than 
any other axle made! 

To prove it, we moved a huge proving 
ground indoors. In one room we can sim- 
ulate any hauling situation—our engi- 
neers can apply 50 years of experience 
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to perfecting axles for modern trucks, 
buses and trailers, and measure per- 
formance with scientific precision. 

This research pays off in longer truck 
life; less maintenance, repairs and down- 
time; lower operating costs. No wonder 
Timken- Detroit axles with Hypoid gear- 
ing rate “first’”’ with wise truck owners! 


TDA proves axle quality 
and performance in this 
“Torture Chamber” 


Here we simulate actual highway 
conditions . . . test quality and per- 
formance of axles under any haul- 
ing situation, such as duplicating 
the kinetic energy of 80,000 lbs., 
G.C.W., at 60 m.p.h. All tests are 
repeated hour after hour with an 
automatic cycling control. 
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Whatever you haul .. . simulated 
service conditions show up elec- 
tronically on a screen like this. For 
instance—a heavily loaded truck on 
a bumpy, twisting road—then on a 
level express highway or long 
grade. What happens to the axle 
and gearing is measured, charted 
with absolute scientific accuracy, 

















No matter the twist, thrust or shock . . . Timken-Detroit 
axles can take it! Regardless of load, road and speed con- 
ditions . . . even the impossible . . . the new Timken- Detroit 
Straight-Line Drive for the 21/-ton, 6 x 6 military truck 
is a vastly improved unit. 





On Timken-Detroit axles... you go anywhere you gotta 
go... and with power and stamina. You can’t be choosey 
in combat .. . and you can’t afford breakdowns in sched- 
ules or the vehicle. And every day, continuous research is 


adding even greater performance to the 6 x 6. 


What's more... 
INTERCHANGEABILITY... 





beating 


Timken has 


of parts for easier logistics 


la simpler logistics problem of stowage and palletizing. 


Fewer different parts in stock bins — of vital necessity to military 
supply officer who must maintain a warehouse on wheels. 


+ Far greater ease of maintenance. 
+ Fewer records of parts and service operations to maintain. 


« Reduced personnel training time in operation and maintenance, 


2 
3 
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5 
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+ More personnel made available for other duty. 


7. Faster availability between manufacture and use. 














Here’s what makes the Timken-Detroit 





TIMKEN 
ro aus: 


Hypoid . . . Timken-Detroit’s “baby”. . . 
proved in billions of ton-miles of service. 
Slower gear ratios without loss of strength. 
Larger bearings . . . bigger, stronger offset 
pinion . . . more teeth in contact . . . torque 
transmission increased. Available in world’s 
only complete axle “family”. . . single-speed; 
single-speed, double-reduction; 2-speed 
double-reduction final drive units, in 7 basic 
capacities covering entire range of medium 
and heavy-duty requirements, 


The new design features a straight 
line drive from the front axle through 
the transfer case to both rear axles 
This is possible because top-mounted 


6 x 6 assembly “tick”’ 


double-reduction final drives are used 
on all three axles. Ground clearance is 
increased . . . propeller shaft angles 


reduced vertically and horizontally. 


“TORTUKE-TESTED” 
to Save Money on the Job 


WORLD'S LARGEST MANUFACTURERS OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


Plants at: Detroit, Michigan « Oshkosh, Wisconsin « Utica, New York 
Ashtabula, Kenton and Newark, Ohio + New Castle, Pennsylvania 





BLAWANX 


“Little Joey 


Sprinkler” 
always on 


the job 


...Ssnuffs out fire 


as fast 
as it starts 


Fires strike quickly . . . anywhere, at any time. Yet you can 
easily protect your valuable records, structures and property 
with a fire protection system that is engineered and installed to 
guard against your particular hazard. 

For there’s a Blaw-Knox system to protect against any type 
of fire hazard in all types of structures . . . such as barracks, 
armories, arsenals, ordnance plants, ammunition depots, hangars, 
gasoline storage tanks, ships, shipyards, docks, and many more. 


Blaw-Knox Fire Protective Systems 
carry approvals of all underwriters 


Deluge Systems Wet Pipe Systems—Dry Pipe Systems — Water 
Spray and Fog Systems. Rate-of-Rise Sprinkler Systems Foam 
and Carbon Dioxide Extinguisher Systems. 

Let a Blaw-Knox Fire Protection Engineer study your require- 
ments and submit an estimate on a system to guard against your 
specific hazard . . . absolutely without obligation. 


BLAW-KNOX COMPANY 


PITTSBURGH 22, PENNSYLVANIA 





FOR NATIONAL DEFENSE: Blaw-Knox is making anti-aircraft gun mounts 
and cast armor for tanks . . . and providing engineering and construction 
services for defense projects, including work for the Atomic Energy Commission. 


BASIC PRODUCTS FOR INDUSTRY: complete chemical and processing 
plants * chemical and food processing equipment * rolling mills and 
auxiliary machinery * rolls for steel and non-ferrous mills * open hearth 
furnace equipment * heavy steel castings * heat and corrosion resisting 
alloy castings * contractors equipment * concrete and asphalt paving 
machinery for roads and airfields + steel forms for concrete construction 
* clamshell buckets * prefabricated piping systems + open steel grating 
* antenna and transmission towers * sprinkler systems for fire protection. 
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A Special AUTOMATION EQUIPMENT 
Designing and Building Service 





A Many progress-thru type machine tools 
employ special conveyors to return the work- 
holding fixtures to the loading end of the ma- 
ed ; chine, as shown above. Barnes conveyors are 
OMPLETE facilities are now provided designed to do this work automatically, in 
by the Process Equipment Division of cycle with the machine, to greatly reduce 
the W. F. & John Barnes Company for work-hendling costs, 
the designing and building of standard 
and special automation equipment. Widely ex- 
perienced in this specialized field, Barnes have 
developed many units, both large and small, which 
are now successfully and profitably cutting work- 
handling costs and increasing production output a de 
in hundreds of industrial plants. The three units ; & Antin Sane eR Cammet Qaee 
: ‘ 4 work-handling is this special two-carriage 
illustrated are typical of the broad range and ; automatic loader and unloader for handi- 
variety of thousands of methods and processes ing heavy railroad axles before and after 


developed by the Barnes’ Process Equipment machining. Smooth, occurate taversing of 
Division the carriages is accomplished with a 


special electrical slow-down circuit, 
Here at Barnes, you'll find the varied engineering 
and creative skills, plus over 75 years of machine 
building background, to help you solve many 
troublesome production problems. And because A This special semi-automatic testing machine was developed by 
all planning, engineering, and manufacturing Barnes to test for leaks in automotive power steering castings. It handles 
: * . four workpieces per cycle. Except for loading and unloading, all 
efforts are closely coordinated, you have available 


: 2 ; operations are performed automatically. 
a complete Automation Equipment Service from 


one convenient source. 


ASK FOR AN ANALYSIS OF YOUR WORK-HANDLING METHODS GET THIS Write today for your copy of “Co- 
ordinated Creative Engineering and, 


Find out how these unique creative and specialized Manufacturing” — a 32-page book- 
resources can help you cut costs. Your problem let crammed with cost-cutting Avfo- 
will be given expert and individual attention. BOOKLET mation Equipmeit ideas. 


W. F.8 JOHN W. F. & JOHN BARNES COMPANY rm 


' 
" 
— 4 tim, 


PROCESS EQUIPMENT DIVISION "eran 


BARNES 308 SOUTH WATER STREET © ROCKFORD, ILLINOIS 
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PICK UP 


DEMPSTER BROTHERS, 954 Shea Bldg., 


888 


You 


will Dump High Costs, too.. 


. .. when you install the Dempster-Dumpster 
System of Bulk Materials Handling 


Manufacturers over the nation have learned 
to eliminate the costly and inefficient method of 
handling bulk materials with conventional dump 
trucks, drivers and loading crews. You can equip 
one truck with a hydraulically operated Demp- 
ster-Dumpster. Then, inside or outside buildings 
at convenient accumulation points, you simply 
place detachable Dempster-Dumpster Containers, 
in capacities up to 4 times that of conventional 
dump truck bodies, with each designed to suit 
the materials to be handled—be they solids, 
liquids or dust .. . hot or cold. . . bulky, light 
or heavy. Containers shown at left, all handled 


_ 


by one Dempster-Dumpster, are only a few of 
the many available or that can be built to meet 
your needs. The Dempster-Dumpster, operated 
by only one man, the driver, serves scores of con- 
one after another, as shown below. 
You 


tainers... 
You 


eliminate re-handling of materials. You eliminate 


eliminate trucks standing idle. 
loading crews. You increase efficiency, sanita- 
tion and good plantkeeping with this Dempster- 
Dumpster System—the lowest cost method of 
bulk materials handling ever devised. Write to 
us for complete information. Manufactured ex- 


clusively by Dempster Brothers, Inc. , 


Tennessee 
ORDNANCE 
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(Upper left) 


A radar is shown at right. Nike (pronounced Ny’kee) is named 


BELL TELEPHONE 
LABORATORIES 


TELEPHONE SCIENCE 


cuipes a PUNCH 


Is it possible to guide an anti-aircraft 
missile so that it will track down and 
destroy a rapidly maneuvering target? 
No one knew the answer for sure when 
the U. S. Army put this question to 
Bell Telephone Laboratories in 1945. 
The Spec ial skills and ter hniques de 
veloped to create the nation’s communi 
cations network uniquely fitted Bell 
scientists to answer this question They 
recommended a new system, Nike, and 


then worked to bring it into being with 


Nike's missile climbs to destroy an enemy, under guidance of complex electronic controls 
after the Greek goddess of Victory 


engineers from Army Ordnance, West 
ern Electric Company and Douglas Air 
craft Company 

The first Nike installation has been 
made, and more will follow. Thus, Amer 
ica’s defenses grow stronger through a 
new extension of frontiers in the com- 
munications art. It is a proud achieve 
ment of the knowledge and skills first 
developed at Bell Telephone Labora 
tories to make the nation’s telephone 


service ever better. 


Improving telephone service for America provides careers for creative men in scientific and technical fields 
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DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 


Classrooms for the training of field service person- 
nel are equipped with the most modern facilities. 


Field Service Training 


That Pays Off 


. 


One of the most vital factors in maintaining complex electro- 
mechanical devices — as well as test equipment — at maximum 
efficiency in the field is the caliber of the civilian and military 
personnel responsible for their day-to-day upkeep and repair. 
To adequately train both civilian and military personnel, AC 
maintains completely equipped and staffed schools, and sup- 
plies the Armed Ferces with civilian technical personnel — 
under contract — for assignment here and abroad. 

AC is now producing—in volume —these complex, high- 
precision, electro-mechanical devices for the Armed Forces: 





@ “A” Series Gun-Bomb-Rocket Sights 


Would you like employment offering travel and educational @ A-1A Bombing Navigational Computers 
opportunities? We invite graduate electronic, mechanical, 7 

servo and field service engineers to write our Salary @ T-38 Fire Control System for the Skysweeper 
Personnel Department for booklet “You and Your Future.” 


AC SPARK PLUG DIVISION... GENERAL MOTORS CORPORATION... FLINT, MICHIGAN 
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Mt 20, FOR LOW COST 

PRODUCTION 

with Newest Developments 
In Air Gaging 








ADJUSTABLE 
AIR BORE 
GAGE 
A light, high preci- 
sion (2,000 to 1 
amplification) self- 
centering bore gage 
that is easily ad 
BALLJET SPINDLES justable from 3° to 
ADJUSTABLE SPINDLE KIT - 12” im diameter, 
Calibrated by @ 
Standard Calibra 
tor and gage blocks. 














For checking holes having finishes rougher than 65 
micro-inches, for porous parts, narrow lands or One, two, three or four spindles may be quickly 
checking to the very end of a hole. Setting is made assembled from components in the kit, for any size 
with gage blocks and a Standard Calibrator. NO between | and 3 inches. Gage blocks are used to 
MASTER SETTING RINGS REQUIRED — not even set for size and to calibrate air gage for amplification 
one i mre 





ELECTRO-PNEUMATIC UNIT 

AIRETEST INDICATOR A self-contained unit of Airelectric Head indicating 
Replaces an indicator where more accuracy and AIRELECTRIC HEAD dial and sige Easily mounted on the ma 
higher amplification are required. Always gives Converts air pressure variatior P gaging c chine t nachir eration by precision 
precise readings regardiess of the direction of tact into electrical impulse ssifi measurement he n ed surface. Makes 
approach. No lag—no gears — nothing to wear out cation and segregation r 1 mat machining automat for automatic 


of adjustment. Amplifications up to 5,000 to 1 control devices. Accurate nof a ‘ter gaging and segregat 








T 
PLUNJE PLUNJET 


LJ | So CALIPER TYPE 
| GAGE 
a . 


The key element of the 
machine ‘Feed Gage’ —_ compas onsen Air Gaging Cartridge j 
which eliminates error | are used with Caliper LUNJE 

: Gages for continuou GAGING 
due to feed screw wear , : i ; 
Also, due to the high — 1 work n ex y CARTRIDGES 
amplification, makes it ternal grinders. Dia J Precise ents which you may 
easy to manually contr 's used for approact if rate ir fixtures singly or in 
the feed to fractional PLUNJET brings t st vtgprnlppd. ened tpmmy te 
>a ; final size . . 
teriths eamete , th tolerances ranging 





GAGE DIVISION, The Sheffield Corporation 
Deyten 1, Obie, US. A 
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PERMANENT MAGNETS and ASSEMBLIES 
for Magnetrons and Traveling Wave Tubes 


The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 
Arnold production in this field. We can supply these permanent 
magnets in any size or shape you may need, with die-cast or 
sand-cast aluminum jackets, Celastic covers, etc. Complete assem- 
blies may be supplied with Permendur, steel or aluminum bases, 
inserts and keepers as specified . . . magnetized and stabilized as 
desired. @ Let Arnold handle your magnetron and traveling wave 
tube permanent magnet requirements. 














Made to your 
Specifications 
... ANY SIZE, SHAPE 
OR COATING REQUIRED 


* (Uel weleome 
your inquiries 
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GET FAST, SAFE HANDLING 


... with low cost Exide-Ironclad power ! 


This fork truck, powered by an Exide-Ironclad 
battery, spots this 2800 lb. loom over bolts in the 
base of a packing case in a few minutes. The old 
method took four man-hours. 


YOU GET fast, safe and low cost handling when your lift shift operations and high availability of equipment. Lower 
trucks are powered by dependable Exide-Ironclad batteries. costs for operation, maintenance and depreciation make 
In addition, these rugged, long life batteries assure full- Exide-Ironclads your best power buy — AT ANY PRICE! 


LAMA 








Asia hil hiblidd i bide 
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THE NEW THRIFTY HAULERS! The improved industrial truck 
battery using non-oxidizing plastic power tubes for longest 
battery life, more capacity in the same space. For full 
details, call your Exide sales engineer — write for Form 1982 
(Installation and Maintenance of Motive Power). 


THE POSITIVE PLATES are the heart of any battery. Only ’ 
Exide uses a slotted tube construction. By use of tubes, Your best power buy 
more active material is exposed to the electrolyte, providing ... AT ANY PRICE! 


greater power. Also, more active material is retained, giving 


longer working life. IRONCLAD BATTERIES 


0 
Exi € INDUSTRIAL DIVISION. The Electric Storage Battery Company, Philadelphia 2, Pa. « kxide Batteries of Canada, Limited. Toronto 
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“Packaged” Air Conditioner — - ‘ VITAL | te) =i of 3 


Easily installed. Cools, dehumidi- ib 


fies, filters, circulates, ventilates. Room Air Conditioner io bi 
Six water-cooled models, 2 to 15 Fits in window. Cools, filters and circulates : 


H.P., and three new air-cooled outside air. Ideal for offices, hospital con- Pye le) 7.4 5 


models, which operate without valescent rooms, workshops and other small 
water, require no plumbing, in areas. New model now available for use in DEFE NSE 
2, 3 and 5 H.P. casement type windows. 


Chrysler Airtemp has won recognition as an outstanding factor in the national 
defense effort. By waging war against enemies of production, precision and perish- 
ables: uncontrolled dust, humidity and temperatures—Chrysler Airtemp is making 
a major contribution to the armament program. On all fronts—at home and 
abroad—in assignments that cover every application of temperature and humidity 
control, Chrysler Airtemp is serving with distinction. A complete range of prod- 
ucts enables Chrysler Airtemp to provide the answer to production problems 
involving control of indoor atmospheric conditions, 


Machine Tool Coolant Cooler 
Keeps coolants in avtomatic machine 
tools at a constant temperature. Helps 
provide greater precision, higher pro- 
duction. Reduces friction heat. 


Cheysler Airlemp 


HEATING ° AIR CONDITIONING For large installations. This unit forms the heart of many air 


conditioning, cold storage and other temperature and humidity 


for HOMES, BUSINESS, INDUSTRY cae epmems. 
Airtemp Division, Chrysler Corporation, Dayton 1, Ohio 


Central Station Unit 
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Saunt ING FREE DOW... 


ALL OVER THE WORLD! 


AMMUNITION BOXES 


Compared to some modern implements of war, the G.P.&F. 


Ammunition Box is a relatively simple-appearing object. 


But 


ammunition boxes are vitally needed by America’s fighting forces, 
and that is why every box we produce for the Ordnance must 

pass many tests. It must be water-tight, air-tight and structurally 
strong. It has a definite job to do—and it must be made right. 

In manufacturing these ammunition boxes, we, too, have 

a job to do—a job we are proud of—a job that is backed by 

74 years’ experience in producing top-quality products. 


One of many G.P.&F. tests for quality and 
performance. Ammunition boxes are filled 
with air under pressure and submerged 
under water in a special testing machine. 


Every day, with no interruption in the 
produces 


.30-cal. 


quantity or quality, G.P.&F 
thousands upon thousands of 
ammunition boxes. 





GEUDER, PAESCHKE & FREY CO., 1327 W. St. Paul Ave., Milwaukee 1, Wis. 
Specialists in Metal Fabricating and Finishing Since 1880 
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under 
fire ! 


Long before jets conquered the sound barrier, New De- 
parture research was experimenting with operating con- 
ditions like those which present jet engine ball bearings 
must withstand. 

And today, New Departure is developing ball bearings 
for future jet engines . . . bearings for greater speeds . . . 
much higher temperatures. Keeping pace with the jet 
age—and all industry —New Departure research develops, 
tests and proves ball bearings to meet tomorrow’s needs. 


Talk to New Departure about your bearing problems, 
present and future. Call your New Departure sales engineer. 
He is always of your service! 
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NEW DEPARTURE 


BALL BEARINGS 
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PHOSPHATE 


COATINGS TO 


MAKE YOUR PRODUCT DURABLE 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives in the field have 
pioneered in the science of 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the life-span of countless 


products. 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 








PAINT BONDING 


“ 98 . . ° . . 
GRANODINE””® zinc phosphate coatings improve paint adhesion 
on automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units or components, 


“LITHOFORM””® zinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces, 


“ALODINE”™ protective coatings provide improved paint adhesion 
and high corrosion-resistance for aircraft and aircraft parts, awnings, 


wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


“PERMADINE”™” zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items, 


PROTECTION FOR FRICTION SURFACES 


“THERMOIL GRANODINE”” manganese-iron phosphate coat- 
ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


“GRANODRAW”” zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 
or painting, cartridge cases, etc. 


*Made, Sold, dnd Serviced By A Pioneer 


In Protective Coatings For Metals... 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 
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Niles, California Windsor, Ontarlo 








PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and serv- 
ices available to industry throughout the world. Alert to new processes 
and technological advances, Pressed Steel Car Company throughout 
the years has maintained a reputation for more efficient, higher quality 


products, 


ALL OUTSTANDING PERFORMERS — these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
e Railroad and industrial cars to oil pumping machinery 
e Engine lathes and conduit fittings to steel tanks 


e Power plants to cellular laminated containers and shelters 


New York 
Chicago 

Los Angeles 
Honolulu 
Products te Serve industry... farrs.. — $1 Raitway Freight Cars (Mainline) + tndustrial Railway Cars for agriculture, mining, construction, london 
factrzy and mill service «+ Permanent and Portable industrial Railway Track Equipment + Locomotives for mainline switching and al! indus- 
trial railway service + Clay, Brick and Tile Machinery + Railway trspection and Gang Cars + Burners + Unistrut Metal Framing Mexico City 
Hydraulic Pumping Units * Precision Deep Well Plunger Pumps + Steel Sucker Rods «+ Y, * Aircraft Landing Gear Shock - 

Struts + Precision Gears & Gear Mechanisms + Dairy Cans & Equipment + Self-Closing Receptacles Permanent Cookware + farm Manila 


Holding Tanks + Storage Hoppers. + Alloy Stee! Containers + Oil Storage Tanks + Rendering and Softening Tanks + Agitators + Smoke 
Stacks + Dust Collectors * Coal and Ash Hoppers + Lock Nuts & Bushings + Couplings & Connectors + Fittings & Electrical San Juan 


Accessories + Unishelter Homes 


PRESSED STEEL CAR CO., INC. suit2*" 
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This trade mark on rockets, shells, fuzes 


and other ammunition metal components 
assures the armed forces of highest quality, 


delivery as promised and fair price. 


HECKETHORN MANUFACTURING AND SUPPLY COMPANY 


LITTLETON, COLORADO 


Contractors to the United States Armed Forces for Rockets, Shells, Fuzes, Research and Development 
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HERE‘S HOW 


OAKITE SOLVENT DETERGENTS 


DO YOUR HEAVY METAL CLEANING 














WATER-LOVING > 


BOMBS 


+ OLLOVING 


Each molecule of surface-active agent in the solvent detergent 
has an “oil-loving” end and a “water-loving” end. 


ANCHORS 
AWEIGH 


Each “oil-loving” end hooks itself to the oil in dirt on a metal 
surface. 











Each “water-loving” end hooks itself to rinse water. Result: 
Solvent, oil and solid dirt are swept away in the rinse. 








FREE This 24-page 
illustrated booklet tells all How to use Oakite 


about Oakite solvent de- aaa Detergents 


tergents. Write for your 
copy. 








Oakite solvent detergents make it easy for you to remove heavy 
soils such as drawing and buffing compounds and thick deposits 


of other oils and greases. 


Oakite solvent detergents may be used in spray washing ma- 
chines or in tanks. They offer many advantages: speedy removal 
of stubborn soils, safety for all metals, economy, reduction of 


fire hazards, protection against rusting. 


For the FREE booklet describing these splendid cleaners, pre- 


cleaners and paint strippers, write to Oakite Products, Inc., 
P ppe ort" 


14F Rector Street, New York 6, N. Y. 


Technical Service Representatives in Principal Cities of U. $. and Canada 


prize INDUSTRIAL ¢ tay 
D 
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.what a job it can do for you 


You're looking at a Cat* HT4 Shovel cleaning up around a 
stockpile in the Kaiser Bauxite Company's Port Kaiser, 
Jamaica, Plant. This is just one of the many jobs this 
loading and 


What's 


Jaster 


versatile shovel can do; to mention a few 
unloading bulk materials and maintaining roads. 
more, you'll find it can handle these jobs better, 


and cheaper than any competitive unit! 


That’s saying a lot, but on-the-job records show the 


For one thing, it’s a 


HT4 backs it up with performance. 
fast worker. The Caterpillar-built hydraulic system lets 
the operator raise and dump at the same time, and features 
an automatic kick-out. Notice how high he- sits. with a 
clear view of the bucket and job. A compact machine, the 
HT4 can produce in tight spots where bigger equipment 
can’t. Weight, power and bucket capacity are balanced for 


maximum work capacity. 


Another factor in the HT4’s big production: stamina. 
This rugged rig can really take a beating. Here are a few 


examples of its extra-strong construction. Frame and 


mounting and lift arms are all welded and cross-braced to 
prevent weaving or! sidesway. The bucket has a heat 
treated, high-carbon steel cutting edge for longer wear, 
The hydraulic system is enclosed, safe from dirt and grit 


All the sc 


useful working life with a minimum of down time 


and other important details add up to a long 


Have you work in mind for the HT4? Your Caterpillar 
Dealer will be 
Name the place and date 


glad to show you what it can do on your job, 


he'll demonstrate! 


Cat rpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 

















“When he shows as seeking quarter, 
with paws like hands in prayer, 
hat is the time of peril—the time 
of the Truce of the Bear.” 

—Rudyard Kipling (1898) 





LABOR 
BYSINESS 
GOVERNMENT 





The Gray Manufacturing Company, Hartford 1, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 


and Gray Research & Development Co., Specialists in Video, Audio and Sub-Audio Electronic Mechanisms 
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the 
Mid-cycle Retilting AUTOMATIC FIXTURE 
permits thee BROACHING 
of NON-PARALLEL CONTOURS 
in a single pass 


without removing the part from the fixture! 


Necks of stainless steel turbine 
blades are finished-broached at 

2 different angles on this 15-ton 
90-inch stroke Double Ram Vertical 
LAPOINTE Surface Broaching 
Machine. 


The broach is in two sections 

with a “dwell” between, thus 
allowing sufficient time for the fixture 
to change position for the second cut 
which occurs on the same stroke. 
Result: removal of .440” stock per 
surface and a production of 240 parts 
per hour, at 80% efficiency. 





This is another example resulting 
from more than 50 years of Lapointe 
engineering... entirely in the field 
of broaching. 


Bulletin available on request. Ask for DRV-14 


15-TON 90° DRV LAPOINTE BROACHING MACHINE This mid-cycle retilting automatic fixture 


is synchronized with full electrical interlocks. 
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Army Unveils Skysweeper... 


Deadly Accurate Anti 


THE STORY BEHIND THE STOR 


w “HOW CAN WE stop hostile jets that slip 
News 
men covering Army Ordnance’s dem- 
onstration of the Skysweeper saw the 


through our primary defenses?” 


answer to attack by high-speed aircraft 
at medium range—and spread the story 
over front pages from coast to coast. It 
was the story of a gun that could “see” 
. pick out 


an enemy within a |5-mile radius... 


through fog and darkness 


Aircraft Gun 


compute its speed, altitude and course 
in seconds . then, automatically aim- 
ing itself, shoot the plane out of the sky. 
# Actually the story began when Army 
Ordnance anticipated the threat of faster 
flying jets and started to work with Sperry 
on the problem. Through its pioneering 
in radar, Sperry engineers were able to 
design the “eyes” of needed perform- 
ance. From Sperry’s experience in elec- 
tronics came the “brains” to compute 
precise firing information. Sperry’s devel- 


opments in servo mechanisms provided 
the “muscles” tor rapid aiming and firing. 





@ GUN ENGAGES AN 


a The Skysweeper gunfire control system 
which resulted from the cooperative 
efforts of Army Ordnance and Sperry is 
typical of the many systems w hich Sperry 
has developed working with various 
branches of the military to meet critical 
needs. Once developed, Sperry manutac- 
turing specialists convert engineering 
designs into precision weapons for large 
scale production. Among similar projects 
at Sperry today are systems for bombing 
and navigation, missile guidance and 
naval gunfire control. 


SPEARY omer cour 

















/ > 4 
a7s7s) JD? 


> 
—S 


gt 


What do you waste 


in scrap? 





Stop material waste with... 


IMPACT FORGING 


FROM 
HIGH STRENGTH ALUMINUM ALLOYS 


Think of the metal waste if the cylinder cap shown 
above were machined! The turnings would represent 
dead loss—expensive material and machining time 

By employing Hunter Douglas Impact Forging, 
the cylinder cap shown was produced on a mass pro- 
duction basis. The contoured grain flow of a forging 
gave great strength to resist high bursting pressures 
Metal waste was practically non-existent, machining 
time was reduced to minor finishing operations with 
the resultant saving in production time 

Cold Impact Forging is a mass production tech- 
nique perfected by Hunter Douglas and offering the 


strength and grain flow of a forging with the toler- 


ance and precision of an extrusion In most Cases, a 
part is forged to final print, in every case machining 
ope rations are reduced ro a minimum For exan pl , 
note in the illustration that the hexagon nut and 
cylinder cap were forged in a single operation 
Hunter Douglas has produced millions of high 
strength aluminum alloy impact forgings at great 
savings in time, cost, and material. If you are 
designing or producing a part calling for close 
tolerances and high strength, in quantities of from 
one thousand to one million per month, find out 
how Hunter Douglas Impact Forging can improve 


your production picture, 


write for free brochure on your company letterhead ~ UJ N T F a p 0 UJ G LA S CORPORATION 


DEPT. O-5 « RIVERSIDE, CALIFORNIA ¢« TELEPHONE RIVERSIDE 7091 
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PACKAGING..< 


CLEVELAND CONTAINERS 


METAL END FIBRE CANS FOR UNIT PACK AND 
INTERMEDIATE PACKING . . . For both 
MILITARY and CIVILIAN USES. 


SAVE TIME in packaging . . . EXPEDITE repairs by having 
available spare parts needing frequent replacement. 





These cans provide a continuous barrier and permit the reduc- 
tion or elimination of preservatives and internal wraps. 


MIL-C-12147(A) MIL-C-5405 MIL-C-12804 


Spare parts and supplies packaged in containers made to MIL-C-12147(A) meet 
all the requirements on Method IA and Method II Packaging. The reduction in 


cost from your present method of packaging may be substantial 


Fibre container packs are approved and in current use by most of the technical 
branches of the Government. The uses in civilian applications are becoming more 


numerous every day 


We supply a complete service, from the design of the container to furnishing 


closing equipment, which is available on a rental basis. 


Me CLEVELAND CONTAINER( 


6201 BARBERTON AVE. CLEVELAND 2, 0 

@ All-Fibre Cans © Combination Metal and Paper om 

@ Spirally Wound Tubes and Cores for all Purposes 

* * * 

PLANTS AND SALES OFFICES. Clevelond, Chicago, Detroit, Memphis, Plymouth, Wisc, 
; NJ, Los Angeles - ABRASIVE DIVISION ot Clevelond. 

SALES OFFICES: Grand Central Terminal Bidg, New York City; Weshington 

Gos Light Bidg, Washington, 0. C, West Hartford, Conn, Rochester, % ¥. 

Clevelend Contoiner Conoda, tid: PLANTS AND SALES OFFICES: Toronto ond 

Prescott, Ont. + SALES OFFICE, Montreol. 





ATOMIC ENERGY 





NUCLEAR POWER PLANT 


\ proposal submitted for participation 
by the Duquesne Light Company of Pitts- 
burgh, Pa., in the construction and op 
eration of the Nation's first full-scale cen- 
tral-station nuclear power plant has been 
considered the most favorable to the Gov- 
ernment, and the Atomic Energy Com- 
mission is negotiating a formal agree- 
ment with the company. The Duquesne 
Company submitted one of nine major 
proposals to the Commission. Under the 
Duquesne proposal the company would: 

1. Furnish a site for the entire project 
and build and operate a new electric gen- 
erating plant at no cost to the Govern- 
ment 

2. Operate the reactor part of the plant 
and bear the labor costs thus entailed 
3. Assume $5 million of the cost of re- 
search, development, and construction of 
the reactor portion of the plant 

4. Pay the Commission at the rate of 
48.3 cents per million BTU’s of steam 
used in the turbines for the first year ; the 
rate increasing annually until it reaches 
60.3 cents in the fifth year 

5. Waive any reimbursement by the 
Government of costs incident to termi 
nation of the contract 

[It was estimated that, including reve- 
nues from the sale of steam generated by 
the reactor, the company’s proposal would 
reduce by an estimated $30 million the 
expenditures the Government would have 
to make during the period of construction 
and five vears of operations if it under 
took the full cost of the project 

The proposed plant site is on land 
presently owned by the company in the 
(;reater Pittsburgh area. The reactor de- 
sign will incorporate safety features de 
veloped through ten years of experience 
with reactor operation 

The Westinghouse Electric Corpora 
tion has a contract with the AEC to de 
velop, design, and construct the reactor 
portion of the plant. The reactor is ex 
pected to generate sufficient heat to pro- 
duce a minimum of 60,000 kilowatts of 
salable electricity in addition to meeting 
the electricity requirements of the plant 
itself 

The actual capacity of the reactor may 
turn out to be somewhat greater than the 
minimum 60,000-kilowatt design, and 
foreseeing this possibility the company 
would design its generating plant with 
some reserve capacity 

It is not expected that this first plant 
will produce electric power at costs com 


petitive with power from conventional 
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AIRCRAFT DIVISION 


serves as a prime contractor to the United 
States Government... and as a sub-contractor to 
Lockheed, Northrop, Douglas, Allison, Ford, and 
Westinghouse —leaders in the world of aviation. 
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RHEEM ! Manufacturing Company... Aircraft Division, Downey, California 


RESEARCH « DEVELOPMENT « ENGINEERING * PRODUCTION 











OPERATION UNIVERSE 


Exploring the unknown through 
sky-riding rockets guided by 
“electronic brains” . . . intricate 
instrument assemblies which set, 
control and record the course of 
the missile. Ultimate performance 
from electrons to space traveling warheads 
is obtained through masg produced 
and precision made magnetic 


alloy components. 


MAGNETIC 


MIETALS 
(50>1PANY 


Soft Iron Hiwass proouceo 
and Alloy Cores 
and Shields PRECISION MADE 


2ist & Hayes Avenue 
Camden 1, N. J. 
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Atomic Energy 


fuels. The project has been undertaken in 


order to gain more design and technologi- 
cal experience than could be obtained 
otherwise, such as from a smaller plant, 
and to provide firm cost estimates for 
the future 

This type of reactor, known as the 
pressurized water reactor (PWR), will 
be cooled and moderated by ordinary 
water under pressure. The fuel will be 
slightly enriched uranium; that is, it will 
have a slightly greater concentration of 
uranium 235 than occurs in nature. This 
type of reactor was selected because re- 
search and development on it is more ad- 
vanced than on other types. 

Several early reactors were water- 
cooled, and this technology also was ad- 
vanced to a very great extent by the work 
of Westinghouse on the submarine thet 
mal reactor developed to power the sub 
marine NAuTILUs and on the large naval 
vessel reactor project. 

The Duquesne Light Company supplies 
electric power to the Greater Pittsburgh 
district, one of the world’s largest indus 
trial centers. Since last October the com- 
pany has engaged in nuclear power re- 
actor studies under the AEC’s industrial 
participation program. Preceding its entry 
into this study, the company arranged to 
have some forty of its engineers attend 
a special course on atomic energy at the 
Carnegie Institute of Technology 

This project represents only one of sev 
eral approaches to the development of 
technology and equipment for economical 
electric power production from atomic re 
actors. Other approaches which the Com 
mission has concluded should be under 
taken include breeder, boiling water, ho 


mogeneous, and sodium-graphite reactors 


BEVATRON IN OPERATION 


The world’s most powerful particle ac 
celerator, the University of California 
Bevatron, has gone into successful op 
eration. The machine has accelerated pro 
tons, the nuclei of hydrogen atoms, to an 
energy of five billion electron volts 
(BEV }, the highest energy ever achieved 
by an accelerator 

[he Bevatron went into operation ap 
proximately six years after its design 
first was conceived and four years aftet 
construction began. The $9 million ma 
chine was built with Atomic Energy Com 
mission funds 

Lewis | Strauss, Chairman of the 
AEC, said the operation of the machine 
constitutes another step forward in_ the 
program to keep America in the fore 
front of atomic progress 

Dr. Ernest O. Lawrence, director of the 
University of California Radiation Lab 
oratory, said 

“Although we have extracted energy 
from the atom, we are still far from at 
understanding of the forces and processes 


that govern the atomic nucleus 
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It commenced less than eight years ago, when a team of 
top scientists and engineers gave the final nod to one of 
the most significant development programs in the recent 
history of our industry. 

The place: Baltimore, Maryland. 

The event: Inauguration of a completely new technology 
for the design and production of weapons systems 


known as Martin Systems Engineering. 


This is a science and a method of deve loping aircraft, 


May-June 1954 


something big 
is happening 
ata 

small spot 


on your world 


guided missiles and elgectronic weapons not as today’s 
flying ve hich s but as coordinated and controlled space 


borne systems of tomorrow. 
Most of the Martin story is in the top security classifica 


tion, but part of it is this: 


Phe complete integration of the major branches of aero 
nautical science through Systems Engineering now makes 
possible airpower that is being tailored to previously 


undreamed-ol specifications. 


You will hear more about Martin! 


THE GLENN L. MARTIN COMPANY 


Al BALTIMORE,» MARYLAND 





Loose joints 
that beat 


ocegf competition 


When you are heat-treating metal parts at the extremely high 
temperature of 2350° F . followed by a brine quench 


basket construction is vitally important. 


In this instance, a large auto manufacturer asked Rolock 
engineers for a quantity of basket assemblies that would with 
stand the heat and shock of Mar tempering auto parts .. . with 
the greatest resistance to warping 

The answer was 18”-dia., 742” deep Inconel baskets of 26 
Ibs. each. They were fabricated from ¥2”’-dia. rod threaded thru 
flat bar and held in place by washers welded to the ends of the 
bar to form a loose jointed carrier . . . to take expansion and con 
traction without damage. A 4-mesh .080 wire disc is placed loosely 


in the bottom of the baskets 


There are many similar operations where loose joints will 
greatly extend basket life, reducing hourly costs reflected in 
competitive quotations. Put us on the spot for solving heat-treat- 


ing problems. We like it! 
SEND FOR CATALOG B-8 (HEAT TREATING) 
ON B-9 (CORROSION RESISTANT) 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 


steel for better work 


Easier Operation, Lower Cost 
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“The Bevatron gives us the means to 
make laboratory explorations of the nu 
cleus that have not been possible before 
We do not know what we shall find, for 
if we did there would be no need to build 
the machine. We do know that every time 
we have extended the energy range of 
nuclear research, we have increased our 
understanding of the fundamental natur¢ 
of the nucleus.” 

First successful acceleration was 
achieved February 15th when the protons 
reached 20 million electron volts. The 
energy was built up gradually until 4.7 
BEV was reached on the evening of 
March 9th. Physicists now are working 
to push the machine to its design energy 
of 6.25 billion electron volts 

The beam is detected by means of a 
scintillation counter placed on the end of 
a lucite rod or probe stuck into the ac 
celerating chamber. When protons in the 
beam strike the counter, the collision 
causes a flash, which is converted into a 
signal that can be read on an oscilloscope 


NEW FISSILE MATERIAL 


The British atomic industry has 
duced a third fissionable metal—U 
Previously U-235—or “light uranium” 
and plutonium have been used for nuclear 
weapons. 

The new fissile material is said to be 
obtained by bombarding thorium with par 
ticles of U-235 

The new process, which would permit 
the utilization of thorium as well as 
uranium as raw material in the atomic 
industry, is of great practical significance, 
since thorium is by far the more common 
of the two atomic minerals. It is found 
mainly in Southern India, in Brazil, in 
Kenya, in Eastern Australia, and in the 
Cape Province of South Africa 


URANIUM LEASES 

The U. S. Atomic Energy Commission 
announced recently a regulation providing 
for issuance of uranium mining leases on 
certain public lands affected by the Min 
eral Leasing Act of 1920, particularly 
public lands covered by oil and gas leases 

The regulation, Domestic Uranium 
Program Circular 7, is designed to en 
courage private companies and individ 
uals to develop and produce uranium 
bearing ores from public lands embraced 
within an offer, permit, application, or 
lease under the Mineral Leasing Act of 
1920 or from lands which are known to 
be valuable for minerals leasable under 
that act. Such lands are not open to min 
eral entry under the mining laws 

\ large number of oil and gas leases 
have been issued on the Colorado Plateau, 
the center of domestic uranium produc- 
tion, and in other areas of the West 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
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Levin H. Campbell, Jr., Automotive Safety Foundation, Washington, D.C. 


Vice-Presidents 


Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
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Underwater Ordnance 


We must be ready to meet the menace of undersea warfare effectively 


NDERWATER ordnance, in its 

many forms, gives the fighting 

punch to undersea wartare, a 

facet of all-out war that twice pushed 

Great Britain precariously close to dis 

aster and completely strangled the Japa 
nese Empire. 

The 


phernalia of underwater ordnance com 


offensive and defensive para 


prises a sizable family ranging in com 
plexity from the highly intricate tor 
pedo to the simple depth charge or “ash 
these extremes in the 


can.” Between 


category of undersea weapons are 
ahead-thrown charges with their launch 
ers; mines; and the control gear tor 
using these weapons in surface ships, 
submarines, and aircraft. Harbor de 
fense is a land-based phase of under 
water ordnance under naval responsi 
bility requiring nets, hydrophones, har 
bor mines, and electronic devices. 
Much of this ordnance used in World 
War II has been made obsolete by faster 
submarines with streamlined hulls and 
nuclear power. 
Before the Japanese were being 
starved through loss of ships sunk by 


Navy's 


and Air Corps mine laying, Germany 


torpedoes of our submarines 


was wreaking a severe toll on U.S. ship 
ping with her undersea boats. 
Was so serious 


The German threat 


that an unbelievably large group of 
scientists and engineers was organized 
with urgency to tech 


great improve 


niques and underwater ordiance to 
combat the enemy submarines. The ef 
fort succeeded or there would have been 
Africa or Nor 


no landings in North 


mandy. 


en 


will again threaten us should there 


menace of undersea warfare 


be another war. Conversely, we must 
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Rear Adm. Frederic Stanton 
Withington, Deputy Chief of the 
Bureau of Ordnance, United 
States Navy, was graduated from 
the Naval Academy in 1923 and 
was promoted to the rank of 
rear admiral in May 1950. 

After five years of duty at sea, 
he was ordered to the Post- 
graduate School at Annapolis 
for instruction in ordnance en- 
gineering and upon completion 
of this 3-year course served in 
battleships and destroyers and 
in the Naval Gun Factory until 
June 1939 when he was assigned 
to the Bureau of Ordnance. 
Here he served in the Fire Con- 
trol Section and the Production 
Division. 

From March 1942 until Octo- 
ber 1944 he participated in many 
battles in the South Pacific as 
gunnery officer and later as ex- 
ecutive officer aboard the INopI- 
ANA. In November 1944, he was 
again on duty in the Bureau of 
Ordnance followed by two years 
as Officer in Charge of the Na- 
val Ordnance Laboratory, then 
in the Navy Yard, Washington, 
D.C. 

In the postwar period he com- 
manded in succession the Mis- 
sissipp!, WISCONSIN, and MAN- 
cuester. Then after completing 
the year's course at the National 
War College in Washington, he 
served in the Office, Chief of 
Naval Operations, as director of 
the Atomic Energy Division. 

From November 1952 until 
his appointment as Deputy Chief 
of the Bureau of Ordnance in 
December 1953 he commanded 
Amphibious Group 3 in the Pa- 
cific Fleet. 











not be delinquent In preparing to use 
underwater ordnance offensively if the 
need arises, unless we wish to fight on 
our own shores <hrough inability to sup 
port armies, air bases, and task forces 
at sea beyond our continental perimeter. 


Nuclear 


with our home front, but undersea war 


weapons might raise havoc 
fare could isolate our fighting men and 
equipme nt overseas. 

It is the responsibility of the Bureau 


of Ordnance to see that earnest scientific 


effort is continued and production fa 
cilities are kept alive to insure that our 
underwater ordnance remains superior 
In this they work closely with the Navy 
Bureau of Ships which designs the sub 
marines and sonar or underwater search 
gear and the Bureau of Aéronautics 
w“ hi h de signs antisubmarine and Thine 
laying aircraft. 

Yet the major offensive weapon, the 
flexible one, will always be a torpedo or 
some torm of self-propelled highly de 
launched 


structive underwater missile - 


by a stealthy submarine or fast-flying 


aircratt, 


N this vital field, as well as in other 

major Bureau programs, Rear Adm 
F. S. Withington, with his many years 
ol experience at sea in using weapons 
and ashore in procuring them, is an 
able deputy to Rear Adm. M. F. Schoef 
sureau of Ord 


fel, the Chief of the 


nance. Admiral Withington and_ his 


Chief need the best brains of our sci 
entific and industrial men to insure that 
the United States has superior under 
sea weapons and the capability to pro 
duce them in the required quantities 
To be prepared to assist the Bureau 
of Ordnance and other bureaus of the 
Navy by having qualified engineers 
and producers available who will un 
derstand unc rsca we 1pons ind equip 


\ wala 


establish an 


ment, the American Ordnance 


tion 1s taking steps to 


Underwater Ordnance Division as part 
of its technical family 


This will 


patriots 


nean a call on our loyal 


and members for engineers 
production specialists, and scientists to 


N ival 


cannot 


stand ready to cooperate with 


Ordnance so that our country 
be isolated or its highting units cut off 


by sea. 





The Ordnance Mission Today 


The principal olyective is to provide the world’s best weapons 


for our fighting men by efficient research, development, pro- 


duction, and maintenance backed by a strong industrial potential 


RDNANG E., today, is faced with 

( ): challenge quite unlike any 

thing we have ever before ex 
perienced, 

Having just come through a period 

which heavy 


of extended warfare in 


demands were made upon us to meet 
Army and 


and Air 


cannot put away 


the needs of the certain 


needs of the Navy Force, as 
well as our allies, we 
our arms and return to a peacetime 
routine as we did after other wars. 

Instead, we find ourselves in a situa 
tion which can be described as neither 
peace nor war, but a situation in which 
a continual threat of war is ge nerally 
expected to be the existing state of al 
fairs for a good many years to come. 
While actual fighting has stopped in 
Korea for the present, the possibility 
exists that it may break out again there 
or in any one of several other trouble 
spots throughout the world. 

In this situation it is of the greatest 
remain 


concern to us that we strong 


and ready—strong enough to repel the 
initial thrusts of any enemy aggression 
and ready to supply the needs of suc h 


forces as are required to finish the job. 


: i ) keep ourselves ina proper state of 

readiness it is of the utmost impor 
tance that we maintain a dynamic in 
dustrial base capable not only of quick 
initial production but also of rapid ex 
pansion in the event all-out mobiliza 
tion becomes necessary. 

It is not enough that we achieve and 
maintain a position of military strength, 
but we must also constantly consider 


the effect of such preparedness upon 
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Chief 


irm) 


General Cummings is 
of Ordnance of the 
This 


address given recently by Gen 


article is based on an 
eral Cummings before a meet 
ing of the Vew York Post of 

Ordnance As 


the American 


sociation at the Hotel Astor, 


New York City. 





our national economy. A weakening of 


our economy means not only the pos 
sible loss of our way of life—the very 
thing we are seeking to preserve but 
it also means undermining our capa 
bility for doing whatever we may be 
called upon to do. 

Being up against a potential enemy 
of substantial resources it is all the 


more necessary that we conserve such 


resources as are available to us and 


make the most of every bit that we 


have. 
The 


today 


over-all mission of Ordnance 


is essentially the same as it has 


always been—to provide the world’s 


best ordnance for the world’s finest 
soldic rs. 

Our objectives in accomplishing this 
mission since the beginning of warfare 
in Korea in 1950 have been 

1. To produce and procure such new 
and modern Ordnance matériel as 
needed. 

2. To reconstitute our reserve stoc ks 
in storage and in the hands of troops. 

3. To maintain a progressive research 
and development program. 


3. To establish and maintain an in 


dustrial base capable of meeting cur 
rent needs and producing future needs 
as called upon. 

Despite the trying circumstances of 
an imposed “crash operation,” in which 
the development phase had to be tele 
scoped into the production phase to 
gain time, plus the complications of op 
erating under a dual economy, Ord 
nance has been able not only to supply 
the tremendously greater needs of our 
forces abroad and at home, and many 
of the needs of our allies, but to pro 
duce many outstanding new weapons 
at the same time. 

Some of these new weapons that 
have been and are being produced, to 
name some of the outstanding ones, are 
M-75 
armored personnel carrier, the 75-mm. 
called the “Sky 


sweeper,” the 280-mm. gun, frequently 


the new family of tanks, th 


antiaircraft gun 
called the “atomic cannon,” and a fam 
ily of guided missiles—all these plus 


numerous other weapons and vehicles. 


N so far as guided missiles are con 
cerned, the first true guided missile 
to go into production was our Nike—a 
surface-to-air missile which was not of 
ficially announced until last December. 


It was also officially 


announced sey 
eral days ago that another of our guided 
missiles, the Corporal, and a new rocket 
artillery weapon, Honest John, would 
participate in “Operation Flash Burn” 


I 1 ld 


be held in North Carolina this summer. 


an Army Forces maneuver to 


Few details regarding these new 
weapons have yet been released. How 


ever, the Corporal is a new surface-to- 
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surface missile of long range and is not 
to be confused with such earlier devel 
opment missiles known as the WAC 
Corporal and the Corporal EF. 

Honest John is a rocket and not a 
guided missile as it is sometimes mis 
takenly 


identified. A guided missile 


requires, of course, an extremely com 
plicated guidance system by which it 
can be controlled in flight. A rocket 
generally has no such guidance system 
and its flight can therefore not be con 
trolled after it leaves its launcher. 


While 


erratic, 


, , 
earlier rockets were inclined 


to be their accuracy has been 
considerably improved in recent years 


The 


range of Honest John is comparable to 


and the range vastly extended. 
that of some of our longest-range artil 
lery pieces and is expected to play a 
very important role in future battlefield 
operations. 


A de« ide d 
that 


advantage im roc kets is 
without an expensive guidance 
system they are much less costly to pro 


duce than guided missiles. 


N pursuing our mission today there 

are three areas of endeavor to whicn 
we are de voting our greatest attention 

1. Maintenance of a production base 
by which we can be assured of weapons 
in quantity. 

2. Maintenance of a progressive re 
search and development program by 
which we can be assured of weapons 
of high quality. 

3. Development of methods and pro 
cedures by which we can bring our op 
erations to their highest peak of efh 
ciency. 

In the maintenance of a production 
base capable of getting quickly into a 
tion in the event of an emergency Wwe 


consider an orderly stand-by program 
to be essential. 

Ordnance has long recognized the 
desirability of such a plan. We recog 


nized the desirability of an orderly 


layaway of Government-owned tools 

and equipment after World War II. 

However, in the hasty demobilization 

that took place after that conflict it was 

not possible to achieve such goals. 
We can never 


sipate our 


again afford to dis 


resources and means for 


maintaining our national security as 


we did at that time. 
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A tavorable attitude toward a valid 


stand-by program has been created 
throughout the Government, including 
the various congressional committees. 
For this we are greatly indebted to the 


The 


Association’s 


American Ordnance Association, 
recommendations of the 
Blandy Report on reserve Ordnance 
production capacity, as presented to the 
Secretary of Defense, have been im 
mensely helpful to us. 

We in Ordnance 


to the Association for this support. This 


are indeed grateful 


action by the Association was an in 


service to the military services 


Nation. 


obi tive in our f 


valuable 
and to the 
Our mayor resent 
stand-by plan is to retain whole pro 
duction lines intact in so far as it 1s 
possible and practicable to do so, 
Working out such a plan presents 
many varied and difhcult problems, 
such as determining what equipment 
should be kept in stand-by or preserved 
conditions it 


in layaway, under what 


should be stored or preserved, where 


and by whom it is to be maintained 
and on what terms 

It is our considered opinion that the 
problem ot maintaining real stand-by 
capacity capable of producing on short 
notice can be best solved 

Be By kee ping the equipment in pla 
under the control of the using con 
tractor. 


2. By the contractor acc« pling respon 


sibility tor storing and maintaining this 


equipment he has used under such 


conditions as will assure his ability to 
use it again and resume production on 
short notice. 

By keeping contractual arrange 
basis so that 


ments on an economical 


the total bill will be within the practi 
cal capability of the Nation to pay ona 
continuing basis 


Many 


combinations of 


Varicties of arrangements and 


arrangements tor 
stand-by are possible. The problems ol 
each contractor are different, and each 
case must be separately considered in 
best solution by which 


Nation can 


be adequately met and sull be within 


arriving at the 
the security needs of the 
the financial and physical capabilities 
ot the contractor involved, 

All this takes 
ind good prior planning is essential it 


properly achieved 


a great deal ot time, 


our objective isto ln 
Any contractor who has not yet on 
sidered what he is going to do with his 
equip nt when defense produc tron on 
a certain item ceases should begin mak 


" 
ing those plans immediately 


not too soon, even tl ou, h 


i > IDAY is 


he may be working on a contract that 

is tar from completion. I can think o 

no sadder situation than to have a ma 

chine shut down without knowing ex 
actly what is to happen to it. 

Substantial been 


progress has miack 


New armored personnel carrier, the M75 Lifesaver, in action in the field 





With exceptional mobility in mud and snow, the 1',-ton M76 amphibious cargo 
carrier, the Otter, has a capacity three times that of the World War II Weasel. 


stand by date. 


with the program to 
Our mission arsenals and centers have 
largely already determined, or are in 
the process of determining, what facili 
ties are required to be retained. 

been 


have 


Significant agreements 


made with such automotive firms as 
the Studebaker Corporation, Ford Mo 
tor Company, and the Cadillac Divi 
sion of General Motors. 

We have also set 


Equipment Records Unit at Rock Is 


up a Production 


land Arsenal for keeping a complet 
inventory of all Ordnance machinery 
and tools. The function of this unit is 
being extended to provide inventory 
records for all production equipment 


controlled by the Army. 


in one central place we will 


| ERI 
have for control purposes a record 
kind, 


pacity, and past usage of every single 


ot the location, make, age, ca 


item of equipment—whether in actual 
use or 1n storage. 

The second area of endeavor to which 
deal of atten 


we are giving a great 


tion today is the maintenance of a 
progressive research and development 
program. Our primary objective in re 
search and development is to assure a 
continuing supply of superiof weapons 
of the most modern design. 

Only by constantly supplying our 
forces with ordnance matériel—superior 
in every way to anything the enemy 
has—can we give our soldiers the me 
chanical advantage it is necessary they 


have for victory on the battlefheld. Su 
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perior ordnance com pe nsates for enemy 
superiority in numbers of men as was 
graphically demonstrated in Korea. Su 
perior ordnance saves lives as has been 
demonstrated time and again on the 
battlefield. 

It is our hope in the times ahead that 
telescoping ot development and pro 
duction phases of new weapons can 
be minimized, Rushing an item into 
production without thorough testing 
and evaluation and before all develop 
ment work is completed 1S generally 
undesirable, though it is sometimes nec 
essary to buy time—as we found it ex 
pedient to do during the Korean con 
flict. 

Such a procedure, however, is quite 


costly and is not generally recom 


mended. It is self-evident that the pro 
curement costs of an Ordnance item 
can be reduced materially by thorough 
prior testing and production engineer 
ing. A research and development pro 
gram permitting full development be 
fore production pays its total cost many 
times over in the saving of procure 
ment costs. 

In any event, during the periods 
when new production is not warranted 
it is our objective to have the latest 


feasible designs “on the shelf” and 


ready to go into production when 


needed. This will be done to the full 


est extent possible with such appro 


priated funds as we receive. 
Speaking of appropriations brings 


me to the third area of our present 


greatest endeavor—that of devising 


methods and procedures for bringing 
our operations to their highest peak of 
efficiency. 

This is an area in which I have great 
personal interest. | do not consider the 
prospect of reduced budgets merely as 
a problem of how to get along on less 
money. I consider the problem to be, 
rather, how to get more out of every 
dollar we receive, whether that amount 
be large or small. 

Despite the difficulties imposed by 
having to go trom a period of full mo- 
bilization to demobilization and back 
to partial mobilization again. all in a 
comparatively short time, we have been 
able to do a great deal in the way of 
realizing economy in our operations 
through improved efficiency. 

To cite one example, the average cost 
of ammunition in 1951 was $1,526 per 
ton; in 1952—$1,308 per ton; in 1953 
$1,272 per ton. These reduced produc 
tion costs were achieved despite the 
higher prices of labor and materials. 
They were made possible through the 
cooperative engineering effort of Ord 
nance and industry in developing new 
methods of manufacture and quality 


control. 


()*" workman in an 


nance ammunition 


Ord 


plant is now 


Army 


loading and assembling as many finished 
artillery shells as three workmen turned 
out in 1945. This increased efficiency in 
shell loading and assembly alone means 
a saving of fifty cents on every 105-mm. 
shell 


cents on 


about fifty-five 
shell. Total 


savings on this production alone as a 


turned out and 
every 155-mm. 


result of these improvements have 


than $12 million. 
Ord 


amounted to 
When you 


Corps is 


more 
consider that the 


nance currently producing 


about 130 different types of artillery 
shells, the real significance of such sav 
ings becomes apparent. 

There are many other ways in which 
we are improving efhciency and getting 
more value per dollar. 

Howeve f. I would like to confine my 
remarks, in this respect, to our impor 
tant efforts in the held of supply man 
agement and property accounting. 

Like most Government agencies, the 
Army has traditionally kept its books 


on the basis of appropriations account 
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ing, generally using “single-entry” ac 


counting methods which did not re 
flect the value of Army inventories. 

Realizing the need for accounting 
records which would accurately reflect 
our stock position, a law was passed 
four years ago directing that the Sec 
retary of Defense “cause property rec 
ords to be maintained, so far as prac 
ticable, on both a quantitative and a 
monetary basis.” 

Some of the possibilities for savings 
through keeping such records, espe 
cially in the avoidance of overstocking, 
may be realized when it is considered 
that the total value of Ordnance in 
ventories 1s measured in terms of bil 
lions of dollars. 

Overstocking, of course, represents 
an economic waste and is highly un 
desirable. Overstocking means extra 
expense in handling, in transporting, 
in storing, and in maintaining. It means 
capital and materials tied up in prod 
ucts that may become obsolete or ob 


solescent before the need for them 
arises. 

The Army’s current broad program 
with regard to supply management en 
compasses six statements of policy. 
The se are: 

1. To shorten the pipeline, simplify 
and expedite procurement, and im 
prove control of the input into the sup 
ply system. All commercialtype sup 
plies and equipment, including spare 
parts, wherever practicable are to be 
bought under open-end or call-type 


contracts whereby contractors under 
take to supply the Army’s needs for a 


stated period. 


HE advantages of contracts of this 

type are that they permit better regu 
lation of the flow through the supply 
pipeline and avoid the necessity for 
extra storage facilities and additional 
handling. 

2. To reduce the tonnage of supplies 
handling through the Zone of Interior 
Depot System, the Army policy is to 
ship as much as possible direct from 
the manufacturers to the using agen 
cies or to the ports for overseas ship 
ment. 

3. To reduce interd pot shipments to 
a bare minimum by constantly review 
items 


ing shipping instructions tor 
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ready for delivery. Shipping instruc 
tions are customarily given at the time 
of placing a contract. The point of need 
by the time the goods are ready for 
shipment may be an entirely different 
one from that originally contemplated 
due to a change in our stock position. 
Ordnance has actively pursued such a 
policy for some time through its regu 
lating station at the Curtis Bay Sub 
depot near Baltimore. 

4. To adhere strictly to such stock 
levels in zone of interior depots as are 
authorized. For most items this means 
a maximum of three months’ supply. 

5. To take timely disposal action of 
unwanted stocks and clear the shelves 
of these costly burdens. 

As a consequence of two wars within 
a relatively short period, much needs 
to be done in the way of determining 
what items should be disposed of and 
taking the necessary action. 

There are some things to be said for 
not immediately taking disposal action 
on certain items. It is often difficult to 
determine in some cases just when an 
action is timely. Some things have been 
needed in Korea, for 
example, that a short a accel 
time ago we thought 
we'd never need again. 


I am thinking pri 


ates 


was designed 


marily of the 75-mm. 
pack 


for breaking down into small pack 


howitzer which 
ages to be transported by mules. These 
had been declared obsolete because of 
mechanization of the Army, but they 
were found to be very useful in Korea 
in areas inaccessible to motor vehicles. 

Easily transportable, either by men, 
by air drop, 


by beasts of burden, or 


they served an important need for 
heavy firepower in inaccessible spots of 
the mountainous Korean terrain. 

> » 

By and large, however, we realize 


the desirability and urgent necessity 
for taking timely disposal action. By 
taking such action, we improve our 
ability to serve. 


6. The 


policy deals with the development of 


sixth and a most important 


accounting data through property ac 
counting records kept on both a quanti 


tative and monetary basis so that effec 


tive management and control may be 


accomplished in the supply area 


The ultimate this ts 


purpose of all 
to establish what is known as “dynamu 
inventory control” so that procurement 
and distribution can be regulated et 
fectively. Every successtul businessman 


knows that in effective regulation of 


procurement and distribution tremen 
dous savings are possible in an opera 


tion of any magnitude. 


HAT we are doing in effect is in 


stituting a system of inventory 
control through developing better ac 
counting control in accordance with the 
recognized best practices of American 
business today 


For the 


Ordnance Corps, a firm of 


certihed public accountants has been 
engaged to devise and install the new 
accounting system in all zone of in 
terior depots ind to supervise their in 
stallation in all other areas in the world 
The 


accounting for all 


installation ot hinan ial prope rty 


Ordnance depot 
stocks in continental United States was 
this 


accomplished by January 1st of 


year. 

The total benefits resulting trom es 
tablishing these improved business 
practices cannot yet be fully estimated. 
Much can be foreseen. A great deal 
more is anticipated. Sull more oppor 
tunities for savings will be uncovered 
as we go along. As we gain in experi 
ence and tighten our control we will 
see many possibilities for further re 
finement in the methods used 

By such means we hope eventually 
to reach a goal of athletic trimnes: 
streamlined and stripped for action 

It is reassuring to know that we will 
American Ordnance 


kind of 


Industry-Ordnance 


receive from the 


Association the cooperation 


that makes the 


Team an unbe atable combination 





“It is not enough that we achieve 
and maintain a position of mili- 
tary strength, but we must also 
constantly consider the effect of 
such preparedness upon our na- 
tional economy. A weakening of 
our economy means not only the 
possible loss of our way of life 

but it under- 


mining our capability 


means 
for doing 


also 


whatever we may be called upon 


to do.” 














Key to Survival 


Effective civil defense must become an equal partner with 


military defense in the task of protecting the United States 


from the devasting effects of an unheralded enemy attack 


N this uneasy age the civilian and 


the man in uniform each has a 

vital responsibility to the national 
defense. We have come to realize how 
closely interwoven and interrelated are 
these responsibilities, and we all know 
that the military must be backed up by 
the civilian elements of strength. 

One of the very important elements 
is an effective civil-defense program 
one which will not only reduce the de 
struction of property and minimize the 
loss of life and human suffering but one 
which will help maintain the flow of 
battle supplies and weapons to our 
armed forces—one which will preserve 


the Nation’s will to endure and to 
strike back. 

Today, defense of the country is an 
all- hands maneuver. 

In the early days of chivalry it was 
possible for the champion of one cause 
to meet the enemy's champion in fair 
single combat. Those chivalrous days 
are yone forever: today War 18 a grim 
business which not only shackles the 
civilian population in its industrial toils 
threat to the very 


but poses a direct 


lives of our civilian population. 


_ IIS, in itself, is nothing new in his- 
tory. The only new aspect is the start- 
ling realization ef our people that they, 
too, are being threatened by the shadow 
which has long darkened other nations. 
During World War II, our civilian 
population was called upon to put its 
shoulder to the industrial wheel to 
make munitions of war for the armed 
forces. This produced a not inconsid 
individual's 


erable dislocation of the 
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way of life, but he was paid, and paid 
well, for his efforts and suffered little 
therefrom. This could be entirely dif 
ferent in the event of another general 
war. We must now face up to the fact 
that there is an increasing threat to our 
own territory and our own cities. Civil 
ians now are deeply and personally con 
cerned with every aspect of defense. 

Civil defense is now a live problem, 
and I can assure you that it is a prob 
lem of direct interest to the military. It 
is pertinent to recall that civil defense 
came about by virtue of military in 
sistence on the subject, and the Depart 
ment of Defense did the initial planning 
for the program. Once a civil agency 
was established, responsibility passed 
into the hands of civilian authority 
where, it properly belonged. 

I assure you that the military is 
keenly interested in civil defense. We 
have a deep personal concern because 
our dependents are civilians and the 
safety of our families is involved. Our 
peculiarly practical interest is a quite 
obvious one in that no military organi 
better 


zation is any stronger or any 


than the country and the population be 
hind it. 

There are many facets of civil-defense 
operations. Of the most interest to the 
military are such aspects as early warn 
ing, disaster control, medical care, fire 
trafhe control, 


fighting, distribution, 


alternate arrange 


and transportation 
ments, 

All the civilian aviation resources of 
the country play important and useful 
roles in civil defense. This applies to 
the great transports, the light privately 
owned craft, and the various rotary 
wing devices. Aside from the normal 
aspects of transportation of people and 
things, civil aircraft will perform such 
services as terrain surveys, general ob 
servation, rescue work, and trafhic con 
trol. We also see many opportunities for 
their codperation with military aviation. 

There is another inherent advantage 
in a thriving civil aviation program. It 
provides an important production base 
for military requirements in the event 


of emergency 


a” the Navy it has always been axio 
matic that keeping damage within 
manageable proportions is one of the 
prerequisites in sea fighting. Our ships 
are designed and our personnel are 
trained to so offset battle damage as to 
permit the ship to continue to fight. 
Elaborate and precise arrangements 
exist for fire fighting, care of the 
wounded, preservation of stability, re 
pair of structures and equipment, and 
the utilization of alternate devices. We 
call this whole system by the term, 


“damage control.” 
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What is true of a ship is true of the 
community ashore. We cannot expect to 
hight without casualties; neither offen 
sive nor defensive weapons can ever be 
counted on for one hundred per cent 
performance. 

Consequently, the civilian commu 
nity must so organize itself as to be 
able to carry on despite damage brought 
by enemy action. Plans must provide 
for the repair of human and material 
damage, and our utmost ingenuity must 
be invoked to bring into play stand-by 
and alternate facilities so that we may 
fulfill the demands imposed on us by 
war's economy. 

In short, the objective of civil defense 
is to be able to carry on. 

In this connection, I feel that there 
Is promising opportunity for our tormer 
Reserves and retired Regulars to be of 
great future service to our country. And 
it is on this point that I would focus 
the spotlight for a moment. 

Many of the Reserves who have con 
tributed so much to our military muscle 
are now returning to civilian life. They 
can perform vital jobs in the civil-de 
fense program for they know both the 
military and the civilian sides of the 
picture. They are trained; they know 
damage-control organization; — their 
skills are cataloged; they are battle 
tested. On the other hand, they know 
and can appreciate civilian responsi 


bility. 


FIRMLY believe that if our former 

Reserves could enlist themselves in 
civil defense, the best interests of all 
would be served. It would constitute a 
strength potential that our Nation could 
well use. 

We hear much about the critical im 
portance of morale in the uniformed 
forces. Belic ve me, morale 18 equally 
vital to the success of the civilian con 


tribution. 


This quality of character which en 


ables one to surmount difficulties, to 
weather the shock, and to struggle 
through to victory is at all times the 
primary objective of military training. 
We know from experience that a 
well-conditioned, well-disciplined, well 
equipped, and well-led man can_ be 
counted on to fight effectively to the 


last ditch. We aim to provide the con 
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Newest in fast interceptors for military or civilian defense are the Navy's 
Lockheed XFV-1, above, and the Convair XFY-1, below, both designed to 
take off and land in a vertical position to save runway space and take-off time 





ditions which will create this tough 
and responsive frame of mind in our 
fighting men. 

It is far more difficult to achieve 
such results in a civilian population. 
The freedoms and volitions of our sys 
tem of Government are such that what 
ever it achieves must be done on the 
basis of intelligence, interest, and vol 
untary participation, 

Organization and training are re 
quired, but they are not enough. It 


most certainly will tax to the utmost 
our people's qualities of ruggedness and 
discipline if we are to be able to meet 
crippling damage effectively and with 
out panic, 

The American people have long re 
mained untested in these respects, but 
we do have a heritage of fortitude 
which lends encouragement to the be 
lief that we can rise to the occasion 
and rise above it. There are inspiring 
accounts of Americans, only three or 
four generations removed, who heroi 
cally died at the stake or under the 
scalper’s knife. There are even more 
recent stories of men who could not be 
subdued by even worse tortures in 
flicted by inhuman enemies. 

I have faith that our countrymen will 
take the blows of enemy action in stride 
visited on our land. 


if they are ever 


E hew interest of the military in civil 


defense is not new. For many, many 


years virtually every post and station 


and every operating force has main 


tained uptodate “disaster plans.” 
These disaster plans provided tor et 
fectively taking over and handling ci 
vilian affairs in the local communities 
until the elected civil authorities could 
muster their resources and resume con 
trol. 

These military disaster plans encom 
passed all manner of civil activities such 
as fire hghting, police functions, prop 
erty protection, medical care, emergency 
transportation, emergency collection 
and distribution of food, and emergency 
provisions for sheltering the homeless. 


All three 


to the assistance ol civilian communi 


Services, at times, 


ties in distress. The Navy records re 
count stories of this sort in connection 
with the earthquakes in Messina, To 


kyo, and Long Beach. We have trans 
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Citation accompanying the 
award of the John C. Jones 
Gold Medal to Adm. Robert 
B. Carney 


“Student of naval warfare 
and applied tactician, Admiral 
Carney developed antisubma 
rine tactics which enabled our 
forces to escort some 2,600 
ships over transatlantic lanes 
in 1941 and early in 1942 with 
the loss of only 6 ships. There 
after he participated in the en 
tire campaign at sea in the 
Southern and Western Pacific 
during the Second World 
War 

“He planned many of the 
combat and offensive opera 
tions which pushed our naval 
task forces from Guadalcanal 
and the Hawatan Islands to 
the coastal waters of Japan. 

“After that war, as Deputy 
Chief of Naval Operations for 
Logistics, he directed the steps 
which preserved the fighting 
power of our Navy. In this 
duty Admiral Carney prepared 
policies which instru 
mental in achieving maximum 
preparedness in the ordnance 
facilities of this Nation and 
which are reflected in the 
Philadelphia area by the high 
state of readiness of the arma 
ment, aircraft, and shipbuild 
ing industries. 

“As Chief of Naval Opera 
tions he brings to the vast 
naval establishment brilliant 
ability in leadership and to the 
Navy's teammates tn industry 
a great champion of prepared 
ness. 


were 





ported fuel to distressed communities in 
bitter winter, and we have provided 
power from our ships to offset drought 
created water shortages. 

Military 


nothing new. However, it is an interest 


interest in civil defense is 
which is now intensified by our coun 
try’s awareness of serious threat from 
without. 

Some of the practical manifestations 
of this military interest can be found in 
our stepped-up plans for national air 
defense, in the Navy's awareness of the 
possibilities of threat from submarines 
carrying guided missiles, and in the 
studies being conducted to offset the 


effects of nuclear explosions. 


I do not think it is exaggerating to 
say that the preservation of the total 


United States is the 


strength of the 
most important thing in the free world 
Without the 


American manpower, American indus 


today. contribution of 
trial power, and our economic strength, 
the association of freedom-loving na 
tions would lack the resources for their 
own preservation and security. And to 
put it still another way—economically 
speaking, America cannot possibly sur 
vive alone. 

The 


play today is not one 


role which our country 1s to 


that we sought. 
It is rather an inescapable responsi 
bility which has devolved upon us by 
reason of our natural blessings and 
those residual blessings left to us after 
the last terrible war. 
For the foreseeable future, some ver 
sion of cold war seems inevitable. To 
survive a long period under that sort 
of strain, the strength of our economy 
must be preserved. To survive a hot 
war, the people must have the fore 
sight, ingenuity, courage, and stamina 


shock of 


continue to produce 


to weather the direct attack 


that they may 


what 1S needed by the men on the 


ramparts. 

Paige defense must be a full partner 
A in the greater project of national de 

fense. Every man, woman, and child ts 

ob‘igation mn 


a stockholder with an 


telligently and resolutely to play his 


} 


part on the team of a hundred and 


sixty million Americans. 
and a new order 


licked yet. 


We don't intend to be, nor will we ever 


This is a big order 


but we have never been 


be if every individual American knows 


his battle station and resolutely per 
forms his assigned task. 

I do not speak on this subject in any 
spirit of sensationalism. I bring no 
frightening message. I simply say to 
you, as one American to his country 
men, that we live in an 
We are not 
attack 


we want our descendants to know the 


uneasy age. 
inaccessible nor immune 


from on our territory, and if 
heritage left to us by our own rugged 
forebe ars, we must be organized to sur 
vive. And survival, among other things, 
calls for civil defense as an all-hands 


job. 
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merica’s Greatest Weapon 


Research must extend the frontier in discovering and developing 


new and better means to defend our country im this era of danger 


and to apply the results to peacetime pursuits wu then possible 


T has been our country’s policy at 
the end of every war to rush head 
long into a period of demobiliza 
tion and disarmament. Within the past 
twice made the same 
After World War I we erased 


our military might; after World War 


tew decades we 
mistake. 
II we seriously diminished it. On both 
occasions war matériel was de stroyed or 
given away or sold at a pittance. 

The efhciency with which our Nation 
destroyed its military stockpile was truly 
amazing. Shipyards were shut down. 
Airplane plants were dismantled and 


abandoned, as at Willow Run and 


Marietta. 

We have continually gambled on the 
hope that Providence would delay an 
sufhciently leng to 


attac king enemy 


enable us to build up a defense force. 
We 


we have been in the past, and the price 


may not always be so fortunate as 


we may have to pay someday for our 
negligence could be very high. 

If we have been negligent in 
these phases of military pre 
paredness, there is one field of 
which we 


preparedness ibout 


have been mindful in recent 

years, and that is research. A great deal 
of research is now being done by in 
institutions, by 


dustry, by educational 


private laboratories, and by the armed 
torces themselves. 
Much of it has been assigned to the 


Nation. A 


contracts with the unl 


universities of our great 


many research 


versities are not for what might be 


termed “de velopment work” but deal 


rather with basic research, so important 


if the United States is to maintain its 
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position in the \ anguard of science, 


It is of course now recognized that 


development work in atom energy 


would not have been rapid and, in fact, 


would not have been possible at all 


without the years of basic research pre 
electronx s, 


ceding it. Likewise in 


meteorology, medicine, material, and 
many other fields, basic research turned 
out to have import ant military applica 


And, 


resulted in 


tions. better still, such research 


has improvements, actual 

and potential, in civilian life as well. 
Just prior to our entrance into World 
War Il, as we 


serious responsibility was placed 


now know, a 
upon our scientists, and particu 
larly upon engineers. There was 
no question but that our enemies 
had outstanding scientific com 

petence and that their laboratories had 

been geared for some time to war effort. 
In direct contrast, our own screntists 
ind indus 


had been working tn college 


trial laboratories with att ntion tocused 


How 


shifted 


on peacetime products well our 


American scientists their em 

phasis is a story that history will pro 

claim. 
Under the impetus of Wartime neces 


sity the rapidity of progress in atomic 


energy research was startling. In a few 


years, probably more discovery and de 
velopment occurred than would nor 
mally have taken place over several 
decades. 

Atomic energy will be the power of 


he 


aid tor the 


tomorrow enyinecr must harness 


this beneht of man 


kind. In the 


country Was first 


new 


early days when our 


settled, water was 


\ pound 


our principal source of power 


of water talling ten teet on a water 


wheel vave ten toot pounds of cnerygy 
So with water power plenuful in New 
that became an in 


| ngland, ection 


dustrial area 


| ATI R, when the 
4 


power was discovered, 


use of fuel tor 
there fe 


curred a shift in industrial development, 


up. A 


coal when burned 


ind new areas were opened 


pound of fuel, such as 


ives ten million toot pounds of energy 


In other word that pound of fuel 


yave a million times more energy than 


did the pound of water falling ten feet 


to the water wheel 


Today we come into an atom ipe 


must be taken 


pound 


ind it into cognizance 


that a ol plutonium when con 


erted into energy, gives approximately 


i million million foot pounds ot energy 


Avain we are faced with the multiply 


factor of a million. Truly it can 


my 


be said that the nucleonic world of 


tomorrow will bring forth a great chal 


enye to the enyinecr, ind he must he 


read to meet it 


Atomic-energy development is not 


the only example of basn research 


idapted to military use and in turn fol 


lowed by peacetime economic benefits 
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Two other examples may be given, in 
both of which the University of Florida 
played a prominent part. 

Sack in 1934 a group of Florida sci 
entists became interested in the possi 
bility of tracking hurricanes by means 
of the static associated with them. They 
desired to discover if a device could 
be designed and built to determine the 
direction of emanation of the static. 

If several stations in the region were 
equipped with such a device, the group 
reasoned, it would be possible to de 
termine the direction of the storm 
from each of the stations and thereby 
compute its exact location. 

The results of these investigations in 
dicated that, while the method was in 
teresting, a hurricane could not be lo- 
cated by this means. Peculiarly enough, 
it was found that associated with the 
hurricane there frequently was a mini- 
mum of static and that other storms in 
many directions gave greater signals on 
the equipment. 

Yet, inconclusive as the results were, 
this work led to codperative research 
with the armed forces that proved very 
fruitful indeed. 

In the early stages of World War II 
the Signal Corps and the Air Forces 
contacted the University of Florida and 
asked if equipment could be developed 
which would make possible the secur- 
ing of weather information over a 
borabing target. Could particular storm 
areas be located? This followed a visit 
to England of Army Air Force ob 
servers to find out about storm-location 


work of the English armed forces. 


HERE, coworkers of Sir Watson 
Watt, “the father of radar,” through 
whose laboratories our original equip- 
ment had come, told the U. S. military 


visitors of the static direction finders 


the University of Florida had devel- 
oped. 

The Air Force observers returned to 
the United States, and almost immedi 
ately work was started on a Signal 
Corps contract to build equipment for 
following lightning storms in the Pa 
cific theater of war. General Ingles, 
commanding general of the Signal 
Corps, wrote that the University of 
Florida had met its assignment well. 


“It has provided facilities and equip 


Research in the aérodynamics of supersonic flight is conducted by flying laboratories 
like the Bell X-1A which recently set a new record of over 1,600 miles an hour. 


ment for putting into operation the 
first static direction finding (sferics) 
network in use by the United States 
Army. These contributions have been 
the foundation of the establishment of 
a working system of static direction 
finding which is now in tactical use by 
the armed services. 

“Requests of theaters of war for 


sferics equipment have indicated the 


importance of this project. Although 


equipped only with facilities intended 
for research and development, the Uni- 
versity of Florida met the demand for 
required equipment until regular pro 
duction could be arranged. The co- 
6peration and industry of the university 
enabled fulfillment of the requests from 
the theaters of war with a minimum of 
delay,” General Ingles wrote. 

As fast as the equipment could be 
built at the university, planes flew in 
to pick it up and carry it to the theaters 
of war. The Air Force reported that 
this equipment was able to spot thun- 
derstorms 2,000 miles away. How many 
planes were able to complete their mis 
sions successfully and return safely be- 
cause of the weather information that 
was obtained through the sferics equip 
ment built at our university may never 
be known. 

The armed forces, we are informed, 
are continuing the storm-location re 
search started at the University of 
Florida. The university is still engaged 
in several studies in atmosopheric phe 
nomena. From these investigations it is 


hoped further results will be secured 


to aid not only aviation but weather 
forecasters also. 

Thus a great deal of good may come 
from this avenue of research which was 
begun in peacetime, then dropped, then 
wartime for its 


resurrected in pros 


pective value to the armed forces. 
| home second example of wartime re 
search at the University of Florida 
that had peacetime repercussions is that 
intriguing development, the electronic 
fuze. In the opinion of some military 
leaders it ranked second only to the 
atomic bomb in achieving victory. 

Others placed the electronic fuze first, 
because they felt that victory had prac 
tically been achieved when the atomic 
bomb was dropped and that the bomb 
merely hastened the end of hostilities. 

In 1943 the University of Florida was 
asked to assist the Army in research 
on the electronic fuze, particularly to 
reduce its size, to make it safer, and 
to eliminate the dry battery. 

You are probably cognizant of the 
problems a research team faces on work 
of this nature. 

The proximity fuze has a radio trans 
mitter which sends out a signal. When 
that signal is intercepted by a target, 
such as an airplane, a reflection of the 
signal is produced. This reflected signal 
is then detected by a receiver set con 
tained in the fuze, and when the proper 
physical relationship exists—depending 
upon the distance from the target—the 
signal operates the squib which then 


fires the shell. 
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In addition to the receiver and the 
transmitter, there had to be included in 
the small space a source of electrical 
energy—an air-driven turbine-generator 
The 


which flows through the unit in its 


set. turbine, driven by the air 
forward path, drove an alternating-cur 
rent generator. 

The generator operated both trans 
mitter and receiver. Since radio equip 
ment requires a direct-current source, 
a rectifier had to be provided to 
change the alternating into di- 
rect current, = 

However, premature detona 


tion remained a serious pos 
sibility: the fuze might go off 
in, or near, the bomb bay. For this 
reason a device was put into the unit so 
that it could not be energized until the 
turbine had turned a_ predetermined 
number of revolutions. Thus it was as 
sured that the discharge would not o 
cur until the missile had moved a deh 
nite distance. 

The so-called Doppler frequency, due 
to the difference between the signal 
emitted from fuze and the signal re 
ceived from target, was of the same 
order of magnitude as the hum fre 


quency of the rectified current. Conse- 


quently, the hum produced in current 


rectification might mask the signal and 


render the proximity fuze ineffective. 
A better degree of rectification was re 
quired than is found in the average 
radio set. 

Another problem was the effect of 
firing shock upon the instrument—a 
shock equivalent to dropping the unit 
from a 10-story building. 

The first large-scale use of VT (vari 
able-time) fuzes—incidentally these 
were not of University of Florida de 
Battle of 
Bulge. Here is what General Patton, 
in a Levin H. 
Campbell, Jr., then Chief of Army Ord 


nance, wrote after that battle: 


sign—occurred in the the 


letter to Lieut. Gen. 


ee HE new shell with the funny fuze 


is devastating. The other night we 


caught a German battalion, which was 


trying to get across the Sauer River, 


with a battalion concentration and killed 
by actual count 702. I think that when 
all armies get this shell we will have 
some method of war 


to devise new 
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fare. | am glad that you all thought of 
it first.” 
By V-] 


program ol 


Day, an army production 


one hundred thousand 


mortar units per month was getting 


under way, in the expectation that the 


new mortar fuze would increase fire 


power ten to twenty times. 

It is interesting to observe that even 
this research effort, which was frankly 
instrument of war—a 


had 


on peacetime productivity. Dry 


spent upon an 


weapon an indirect effect 


—~ 
= 


cael cells and batteries came under 


careful surveillance and have 
undergone great improvement. 

An even more important con 
sequence of proximiuty-luze researc h was 
what might be called the miniaturiza 
tion of electrical circuits. Certainly the 
“Dick Tracy” radio was brought into 
reality as a result of the fuze. The so 
called printed circuit, which now plays 
an important part in electronic circuits 
and particularly in hearing aids, was de 
veloped into practicality as a result of 
the need of small-sized units for the 
proximity fuze. 

Sull other peacetime applications are 
possible. We may be able to reduce rail 
road and airplane disasters, particularly 
with reference to fogs. The use of the 
fuze in fighting forest fires has 
been suggested. 

To discuss gun controls, 
guided missiles, radar, shoran, 
loran, and the many other in 
teresting applications of elec 
tronic principles which were developed 
would stretch into a course in modern 
electronics. War needs unquestionably 
gave clectronics an impetus which led 
fruitful 


to many peacetime applic a 


tions, so that industrial electronics to 
day is far ahead of prewar electronics. 

Far greater control and regulation of 
industrial processes are now possible 
with consequent improvement in prod 
uct and reduction in cost. 


all the 
that 


It is hardly necessary to cite 


wartime medical achievements 
have become px acctime gains. T he yY are 


blood 


penicillin, streptomycin, sulfanamic 


substitutes, 
] 


ics, 


very well known 


postsurgical treatment innovations, 


rapid psychotherapy, and numerous 


other deve lopme nts. 


And I need hardly mention the many 


= a 


developments in aircraft and the use 


of new materials and unusual manu 


lacturing processes 


] 


Let me make it clear, however, that 


I do not believe that it takes a war to 


give impetus to research and develop 
' 

ment. I do not think a war is necessary. 

necessary tor 


However, it was 


protection to increase our eflorts and 


expand our energies during Wartime to 


a degree unheard of in peacetime, and 


the result of our intensified effort 
brought not only victory but also vast 
peacetime production benefits, 

There are thus two good reasons tor 
intensified military production research 
in peacetime, One is that in this era of 
danver we dare not be caught napping. 
The other is that we shall be accelerating 
peacetime production progress at the 


same time. 


S' IMETIMES we ought to stop and 
ask 


feats of 


ourselves, what makes these 


production —possible—what 
makes America great? Possibly it is the 
thread of enterprise running through 
our history that explains our success. 
Columbus had the spirit of enterprise. 
He was willing to risk everything to 
of his day 


“extend the frontier” 


The Pilgrim Fathers had it. So did 
the Quakers and other religious 
groups who were willing to 
forego the relative comfort and 
safety of their known world to 
accept the privations and haz 
ards of the new, 

An ocean divided these venturesome, 
independent thinkers from their civili 
zation. To yet civilized things they had 
to raise more agricultural products than 
they 


they themselves would consume: 


had to create a surplus for an enter 


prising transatlantic trade. 
To obtain land, and to keep it, many 
of the 


colonists learned to 


to fight Indians, A 


American 
engage in wartare, 


few found it possible to make peace 
treaties with their Indian ne ighbors and 
to establish trade with them. 

Some of the Colonies pioneered in 
establishing liberal governments ind a 
degree of religious liberty most rare in 


They 


opportunities for enterprising craltsmen 


that period of history created 


and traders and for ent rprising people 


generally. 





Thus in the early stages in our Na 
tion’s development, even before the Na 
tion was born, was formulated the basic 
tenet of tree 


enterprise, of the capi 


talistic system—the right of an indi 
vidual to use his own efforts to pioneer, 
to build, to create, to render services to 
other men and in so doing to reap bene 
fits for himself and his family as a 
fair and just reward. 

As colonists of Britain, these early 


Americans found that their prime 


source of income was the mother coun 
try where they could exchange raw 
materials for manufactured goods. To 


do so, still more land was needed. 


ND the expansion of these colonists 
into the west, like the later expan 
sion of citizens of the new nation over 
the Appalachians, across the Mississippi, 
Rockies—has 


vivid portion of our heritage, a theme 


and past the become a 

for hundreds, perhaps thousands of 

books, plays, and motion pictures. 
After all the 


covered, acquired, and held had_ be 


land that could be dis 


come part of the country, the spirit of 
enterprise could not simply die. Initia 


tive and ingenuity cannot easily be 
stifled. And out of the American peo 
ple’s energy, optimism, and constant 
germination of new ideas grew an in 
dustrial expansion never known before 
in the history of mankind. 


Without 


world in industrial ingenuity and tech 


question we have led the 


nic al AC hieveme nt. Ame rican inventive 


ness has brought forth the washing 


machine, the power-driven lawn mower, 


the electric stove, the electric shaver, 


and within living men’s memory an 


endless series of drudgery-reducing 


products. Many giant industrial organi 
today manufacture 


zations products 


WwW hich two decades ago were compl tely 
unknown products devised to im 
prove our daily lives, 

Research for these organizations has 
than of im 


turned out to be more 


mediate utility in many instances tit 


broken 


down frontiers, and blazed new paths. 


has opened up new vistas, 

An idea is born within an individual. 
It is developed into practicality by in 
dividuals. This is free enterprise, and 
under this system American industrial 


growth has been stupendous, 
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No nation in the world can compare 
to us in our industrial prowess. Truly, 
the engineer has been of outstanding 
help in blazing these new industrial 
trails. 

What the 


sociation is particularly interested in, 


American Ordnance As 
I should imagine, is the education ot 


this twentieth-century pioneer. “Go 


west, young man,” is no longer the 
answer. 

If the engineer were merely a de- 
signer or a builder, the problem of 
training him would be complex enough. 
The modern world, however, expects 
even more from the engineer. It expects 
him to utilize the discoveries of science 
in order to bring forth new things for 
better living. It expects him to know 
enough economics to produce develop 
ments that will be financially sound. It 
know enough about 


¢ xpects him to 


human relations to handle men effec 
tively and make the best economic and 
psychologic use of manpower. 

The engineer’s training equips him 
not only with facts, but also with the 
capacity to deal with facts in a truth 
ful and logical manner. As he learns to 
apply his disciplined, tact-discerning 
mind in dealing with materials, men, 
and money, the engineer emerges as a 
administrator. 


valuable and successful 


It should therefore not surprise us that 

a large proportion of the persons who 

enter the engineering 

profession become ex 

ecutives. 
Some 


and the num 


ber has been increas 


ing year by year 
cease doing what might be called basi 
admunistt itors. 


engineering to become 


There are other reasons why th 
country is short of engineers. The engi 
neering course 1s on of the most difh 
cult on any college campus. Entrance 
requirements in engineering schools are 
exceptionally high. 

In 1950, about 52,000 men graduated 
from engineering schools in the United 
States. In 1951 the figure dropped to 
to about 30,000, 


38,000, and in 1952 


In 1953 it was about 23,000, and in 
1954 1 1s expected to fall to 19,000. 


This 


px acetime 


would be a low number for 


production needs alone. 


When we consider military needs and 





“Under the impetus of war- 
time necessity the rapidity of 
progress in atomic-energy re- 
search was startling. In a few 
years, pr obably more disc overy 
and development occurred 
than would normally have 
taken place over several dec- 
ddes. 

“Atomic energy will be the 
power of tomorrow. The engi 


this 


the benefit of man- 


neer must harness neu 


aid for 
hind. ... 


“Today we come into an 


atomic age, and it must be 


taken into cognizance that a 


pound of plutonium, when 


converted into energy, gives 


approximately a million mil 


lion foot pounds of energy.” 











the fact that the Russian Government is 
educating tar more men in the engi 
neering field than we are, we can with 
reason speak of a terrible shortage of 
engineers. 

Is this still another instance of Ameri 
can shortsightedness with regard to 
preparedness ? 

It is my firm belief that not only our 
industrial greatness but also our very 
safety depends upon the engineer, upon 
his ingenuity, imagination, and energy. 
Manpower will always be required to 
win a war but, as was demonstrated in 


World War Il, 


weapons are 


weapons—scientrhc 


to play an increasingly 
great part. 
Therefore, in our preparations for 
national defense I feel that it is the duty 
of every individual to do all he can 
to make sure that qualified American 
given the 


youths aré opportunity to 


study engineering 


Force Base is an out 


Spee Au 
4 


standing example of the might of 
our country. As we view the airplanes, 
firepower, and matériel tested, we must 
admire the ingenuity and _ resourceful 
ness that brought them into being. To 
see the modern laboratories and to sp ak 
with the excellent s« ientists on this base 
is to acknowledge that here, at least, our 
Nation has not let down on its research, 


development, and testing programs. 
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Machine Tools in Reserve 


A program to preserve, store, and maintain the equipme nt needed 


to manufacture our weapons of defense so that at will be 


ready to swing into production rapidly m event of emergency 
- “ . - 


HE deactivation of large arma 

ment-producing plants across the 

country is becoming a frequent 
occurrence since the cessation of hos 
tilities in Korea. This is the forerunner 
to laying awey our next and largest ar 
mament production reserve. The plan 
ning phase is largely completed, and 
we are now moving into the active busi 
ness of doing this important job on a 
large scale all over the country. 

The job follows the time-proven 
values of combining the knowledge of 
Army Ordnance and industry to 
achieve results. The basic specifications 
for conditioning and preserving this 
reserve are the joint product of a panel 
consisting of key personnel from Ord 
nance, our manufacturing industries, 
and the machinery builders. 

In the Army Ordnance program the 
basic objective is to lay away as much 
of this armament-manufacturing re 
serve in the status of “stand-by” 
as is feasible. The speed with 
which we can produce arma 
ment on short notice is largely 
proportionate to the extent that 
we can hold our war produc 
tion equipment at or near the 
point where it will be used and thereby 
retain the essential facilities, manage 
ment, and know-how. 

The equipment must be laid away 
and maintained in operable conditidn. 
These are the kasic elements of a stand 
by production reserve which can well 
be likened to the second blow of a well 
planned one-two punch. It provides the 
quick back-up manufacture of guns, 


shells, tanks, and other armament that 
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will support and replace those now on 


hand that will go immediately into 
use in the event of an emergency. 
While the immediate and early stages 


handled, full 


mobilization will move rapidly ahead 


of emergency are thus 
or, perhaps we should say, will thereby 
be permitted to move rapidly ahead. 
There are many technical problems 
involved in the layaway of a large ar 
mament-manufacturing reserve. The 
operating condition of this used equip 
ment must first be determined. The 
method of doing this is based not only 
on performance knowledge of the ma 
chine but is further reduced to actual 
measurement of operating as 


semblies such as spindles and 


ways to determine wear on ma 


chines that have had extensive 


use or where there are indica 


tions of hard treatment. 

The methods are simple, and 
the transposition of the results into fixed 
evaluation that 


fields of permit us to 


determine if the machine requires re 
pair or rebuilding or can be laid away 
“as is” are being carefully worked out 


in conjunction with the machine-tool 


industry. There is no room in a sound 


reserve for a worn-out or borderline 
piece of production equipment. Where 
we have such equipment it must be re 


paired, replaced, or surveyed out of the 


reserve if it has no vital assignment 
The extent to which we accomplish 
this, of course, has a very strong bearing 
on the value of this reserve. It is more 
far reaching than this, however, as the 
processes of repairing and converting 
will provide business for and support 
our tool builders during peacetime and 
still more actively enlist the guidance ol 
this key industry in our defense pro 
gram. 
reverse of what 


World W at I] 


when much of our valuable production 


This is quite the 


following 


happened 
machinery was quickly thrown upon 


the market that provides the livelihood 


of our tool industry. 


Q)' 


mayor 


R center of control inventories for 


this vast reserve is established at a 


arsenal production center, Rock 


Island Arsenal. This control is so estab 


lished that every item of this reserve is 


assembled under a master index that is 


coordinated with the operations of our 
centers and district office system 


prac kage 


that are removed from operating posi 


( omplete production lines 


tion and laid away in toto to periorm 


a specifi planned production job, 


stand-by lines that are being laid away 


in place, and all other related items of 


machinery are carefully tabulated here 


— 
Ihe system of inventory is fascinat 


ing in its detailed complete ness and the 


effective manner in which immedi 


ately provides the minute details of 


make, model, Size, Mac hining Capac ity, 


potential of manufacturing diversity 


condition, and cost of every item as 


(Continued on p. 928.) 








Right, a typical view of the structure and layout of the 
Atchison cave interior. Below, students inspect machines 
installed underground and used for demonstration purposes 
at the weeky technical courses conducted at Atchison cave. 


Left, workmen prepare an entrance cor- 
ridor into the underground limestone 
mine at Atchison, Kans. Note parallel 
rock strata overhead which simplify the 
problem of leveling floors and ceilings. 

















Above. a recent class at the Atchison cave receives a demonstration on the care and preservation of a lathe. Be- 
low, right, machinery for storage within the cave is placed in cribs built from the flocking on incoming flatcars 


Below, crib storage of a complete tank 
track line at Atchison. Heavy, long- 
bed machines are stored level on the 
floor to prevent twisting or warping. 
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well as its planned manufacturing mis 
sion. 

Keyed in with this inventory are such 
additional data as the installation draw 
ings for these machines, fixturing draw 
Ings and descriptions ot manutacture 
for complete package or stand-by lines, 

This 


when 


central control is invaluable 


diversion assignments must be 

given, obsoletion studies made, and pos 

sible replacement of machines consid 

ered. It provides a central point of care 

fully engineered inventory con 

trol under the capable manage 

ment of a major manufacturing 

arsenal, 
The 


the successful 


most important step in 
preservation of 
this equipment 1S thorough 
cleaning and preservative treatment im 
mediately following the last production 
operation, This is done while the ma 
chines are still hooked up to power in 
original operating position. Mechanisms 
such as hydraulics, gear drives, spindles, 
and pumps are drained and then cycled 
and flushed out with fresh loads of pre 
servative oils that also possess good 
cleaning ability. 

This must also be coupled with in 
telligent disassembly operations that 
permit thorough cleaning of critical in 
ternal mechanisms without disrupting 
the precision fits of the machine. To 
permit precision mac hine tools to stand 
idle for any appreciable time following 
extended operation without the benefit 
of such thorough treatment often re 
sults in frightful damage to the inter 


nal working mechanisms. 


fans condition becomes even more 


aggravated where such machines 
must be held temporarily in unheated 
buildings or are subjected to tempera 
ture cycling and exposure to outside con 
ditions in shipments to storage points. 
Heavy corrosion sets in that can be 
stopped only by almost complete dis 
assembly of the machines. The upset 
ting of critical adjustments caused by 
this disassembly and the effects of the 
removal are very 


corrosion and its 


damaging to the internal working 
mechanisms, 

The expense of performing such an 
operation can be reckoned in multiples 


of what it would have cost to do the 
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job properly in the first place. This is 


a sad gained 


and costly experience 
through the turning over of a vast re 
serve ol production equipment to a 
disposal agency following World War 
Il. 

Proper care and handling of this 
equipment is an engineering problem 


that requires the careful study and 
management of our manufacturing ar 
senals and laboratories in conjunction 
with industry. 

The methods that have been 
used to condition and preserve 
this equipment have been based 

Only 


operating type 


on quick reactivation. 
lightweight or 
oils are used on critical internal 
mechanisms as opposed to the 
old method of using heavy greases 
that present numerous problems of re 
moval at a time of emergency. To load 
a spindle or hydraulic system with 
yrease forces the dismantling ol these 
critical assemblies before operation. 
True, such methods will protect these 
assemblies under the most severe stor 
age conditions, but we cannot afford 
the time and disruption that is in 
volved in removal of the grease. The 
unfortunate conditions that surrounded 
the layaway of our World War II re 
serve where such methods were used 
and the tough job of reactivating that 
reserve certainly proved this point. 
Carefully engineered low-cost stor 
age controls to protect the ready to-go 
or oil-treated machine are very im 
portant factors in this program. Heated 
storage for “stand-by in place” lines and 
dehumidified storage or cocooning of 
other precision equipment held in stra 
tegically located points are now 
being used. 
One of our most cogent prob- 
lems in accomplishing this is to 
keep our long-term storage costs 
down and still remain substan 
tially within the important ramifica- 
tions of stand-by. Modern manufactur- 
ing plants with costly installed facilities 
are frequently not designed or intended 
to stand unheated for extended periods 
without severe damage occurring to the 
plant, its installed facilities and produc 
tion equipment. 
Where such places are used to house 


“stand-by in place” production lines, 


heat is held to the minimum that will 


provide necessary protection and is 
combined with well-controlled ventila 
tion. 

One of the interesting developments 
of this program is the underground 
limestone mine at Atchison, Kans., that 
is now being used for the storage of 
the St. 
Louis, Kansas City, and Chicago areas. 
This 


worked-out area which provides 600, 


production equipment from 


mine consists of 16 acres ol 
000 square feet of floor storage space. 

The column-and-chamber method of 
mining used in this mine leaves sufh 
cient limestone in the form of columns 
to support all the overhead strata. This 
formation is well illustrated in the ac 


< ompany np ple tures, 


fr YORS are poured with four inches 


of concrete, standard warehouse 
lighting is installed, and little else is 
done to the interior area other than to 
provide dehumidification, lighting, and 
ventilation. 

One of the remarkable characteristics 
of this and other mines of this type is 
the uniformity with which the lime 
stone strata shears away when blasted, 
leaving uniform level ceilings and 
floors. This is an important character 
istic of the man-made limestone mine 
or cave that is not found in a natural 
cave. At Atchison the ceiling heights 
are approximately thirteen feet, which 
is ideal. A constant relative humidity of 
approximately forty per cent is main 
tained throughout the cave, and all 
stored machines are covered with low 
cost paper dust shields. 

The yearly operating cost will be 

approximately 17 cents per 
square foot of floor space when 
the storage area is filled and 
other activities such as educa 
tional programs for the layaway 
of. this reserve, which are cur 
rently being conducted there, are no 
longer necessary. This cost includes all 
utilities, dehumidification, heat for ad 
ministrative area, maintenance, etc. 
man-made 


Outstanding values of 


limestone mines or “caves” as they are 


commonly called, are “straight-in” en 
trances (no shafts) and uniform layout 
which are 


products of the mining 


methods used. These assets are coupled 
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Column-and-chamber mining leaves solid limestone pillars to support overhead strata. 


with natural and constant year-in and 
year-out temperatures of approximately 
sixty degrees Fahrenheit without the 
aid of any introduced heat. 

This greatly reduces the cost of op 
erating the dehumidifying machines to 
maintain the desired relative humidity 
of forty per cent. The natural constant 
temperatures, solid limestone strata, and 
negligible maintenance are, of course, 
outstanding advantages. 

TIXHE total costs of developing well 


selected limestone mines in other 
areas to this level of completeness and 
effectiveness, including purchase of the 
mined-out area, can be reckoned at 
slightly less than two dollars per square 
floor Such de 


velopment and costs are now well crys 


toot ot storage space, 


tallized, but, as in the case of Atchison, 
expansion must be carefully integrated 
with proximity to the point where the 
equipment is to be used. 

Security of our great investment ts a 
think of 


proofness, seclusion, and difficulty of a 


big factor when we bomb 


sabotage or bombing attempt at an 


underground storage facility of this 


type. Fortunately these are naturally 
existing attributes 

There are instances in our heavy ar 
mament manufacture, such as the tank 
program, where large complete lines of 
heavy production equipment must be 
removed from a contractor's plant to 
free the plant for the manufacture of 
items such as automobile transmissions, 


The I ord 


Detroit is a 


etc., during 
Tank Plant at 


this. 


peacetime, 
Livonia 
specific instance ol Due to the 
great we ight of this equipment ( 50.00% 
pound boring mills) and the important 
position the line will have in the event 
must be held at 


ot an emergency, it 


the point where it will be used 
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To meet this set of conditions, lead 
ing air conditioners and metal-building 
constructors were called in and a low 
cost dehumidified storage building of 
metal construction was developed and 
constructed adjacent to the plant. The 
wall construc 


insulated double metal 


tion and tight sealing of all joints in 


this building stabilize temperature 
fluctuations and greatly reduce the cost 
of dehumidification. 

This development has crossed quite 
a bridge in the construction of de 
humidified storage buildings. It de 
parts from the previous position that 
such buildings must be of masonry 
construction which usually costs in the 
neighborhood of $6.00 per square loot 
of floor space. 

An equally efficient building has been 
produced at slightly under $4.00 per 
square foot of floor space. This repre 
sents complete erection Costs, lights, de 
humidification facilities, etc. It is usable 
as an assembly plant in the event of an 
emergency and can be demounted and 
reérected at another point during an 
emergency period when all metal con 
critical 


struction materials are on the 


list. 


( YOCOONS will often be used to pro 
A 


tect individual machines in those 


instances where it is feasible to maintain 
unheated storage in buildings. These 
usually of simple 


buildings are transite 


or corrugated-metal construction on 
steel framing de signe d to resist weathe r 
Ing ii the absence of heat. 


The 


closure 


cocoon consists of i complete 


for the machine fabricated from 


common window-screen wire that is 


spray-treated with an asphalt mastic 


very similar to the undercoating used 


] 
on automobiles. 


Prior to the formation of the closure 


the cleaned and oil-treated machine 1s 


treated internally and externally with 


a chemical in powder form called V.C.1 


(volatile corrosion inhibitor) that ts 


dusted into and over critical mecha 


nisms. This chemical is not a moisture 


absorb r or 


dessicant. It builds up an 
atmosphere within the closure that pro 
hibits rusting trom taking place even 
though appreciable moisture should 
enter through the barrier 

The viewing window is, 
bright 


Chis 


provides sound low-cost storage where 


to permit periodic inspection of 


metal surfaces on the machine 


it can be used and keyed in with the 


stand-by pattern 


| OFTY buildings of similar structure, 
A 


such as foundries, need not be 


heated and lend themselves ideally to 


the erection ot large inner building 


hutments of light metal construction 
that can be tightly sealed and dehumidi 
hed. Some of these hutments now tn the 
process of erection provide rougt ly 12 
000 square teet of floor space each at a 
cost of approximately one dollar per 
square loot including dehumidification 
equipment and lighting 

s of machines can be 


Large agyvrevate 


stored in these hutments at a constant 


relative humidity of forty per cent 


which is ideal for protective purposes 


} 
The yearly cost tor dehumidifving such 
hutments can be reckoned at a very 
small percentage of the cost of heat 


When we 


of this program it becomes obvious that 


onsider all the elements 


to achieve eflectiveness and economy, 


each layaway project must be studied 


as a separate problem. Our weekly 


schools at the Atchison cave are doing 


much to aid Ordnance and industry 


personnel directly engaged in this work 


the courses dealing with the many 


technical problems involved 


The accompanyiny 


pictures taken at 


Atchison illustrate how students are in 


structed by means of demonsiration 


conducted on all types of mac hines 


By such methods of preservation and 


storage our machine tool reserve is 


being maintained in constant and et 


fective readiness 


we 1pons ana equip 


to begin produc ng 
nent for our armed 
short notice in 


forces on event oft 


emergency 





The Steel Cartridge Case 


After twelve years of development and manufacturing experience 


in deep drawing, steel 1s no longer a substitute for brass but 


is the primary material in a majority of artillery cartridge cases 


HE necessity for maintaining 
Ordnance firepower has created 
one of the most interesting 
phases in the history of the American 
metalworking industry—the design 
and development of the deep-drawn 
steel cartridge case. The material and 
production problems encountered dur 
ing the manufacture of the case have 
been a constant challenge and are being 
solved only after a long period of re 
search and development. 

For nearly a century, brass was the 
standard material for cartridge cases. 
Brass was comparatively easy to draw 
and form, and adequate mechanical 
properties could be developed by cold 
working to insure proper ballistic func 
tioning. 


Soon World War 


II, brass was in short supply, and it 


after the start of 
became evident that Ordance require 
ments for cartridge cases would far ex 
ceed the available supply of brass. This 
situation made it essential that a ma 
terial not in short supply be substi 


tuted. 


Se EL was the logical substitute be 
A cause it Was comparatively plentiful 
and the experience of some metal fabri 
cators indicated that it could be success 
fully deep drawn into cylindrical shapes 
of the required depth. 

Now, after twelve years of develop 
ment and manufacturing experience, 
steel is no longer the substitute but is 
the primary material for a majority ot 
artillery cartridge cases. Proper tool de 
sign, careful thermal treatment, and 


improvements in manufacturing tech 
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nique make it possible to produce a 
steel case with the mechanical proper- 
ties and built-in safety factors required 
for consistently good performance. 
Since the material cost for the steel 
case is considerably less than brass and 
the production costs are comparable, 
the delivered price of the steel case is 
brass case. 


considerably less than the 


Further, the steel case can be stored 
safely for longer periods because it is 
not susceptible to season cracking. 

Steel cartridge cases are produced by 
a series of deep draws, each one of 
which is designed to cold-work the 
material within the limits of its me 
chanical properties. Exacting thermal 
treatment is employed throughout the 
manufacturing process to maintain the 
degree of drawability required for cold 
working and to develop the properties 
in the finished case necessary for proper 
ballistic performance. 

Since the design and firing pressures 
vary considerably, 


of cartridge cases 


each case must be “tailored” for the 
particular gun for which it is produced. 

The steel used for most cartridge 
cases conforms to Specification MIL 
S-3289 (AISI-C1030), which establishes 
a carbon-content range of 0.25 to 0.35 
per cent. Some low-pressure cases have 
AIS"-Cro12 


steel, but the use of this material is 


been manufactured of 


limited because it cannot be cold 
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worked to as high mechanical-property 
levels as 1030 steel and it cannot be 
heat-treated to obtain the properties re- 
quired for high-pressure firing. 

The ideal carbon content of steel for 
medium- and high-pressure cases is 
approximately 0.30 per cent, which is 
the mean of the range permitted by 
MIL-S-3289. Carbon on the low side 
reduces the hardness that can be de 
veloped by cold-working, whereas a 
carbon content that approaches or ex- 
ceeds 0.35 per cent causes excessive 
breakage of parts and may result in 
excessive wear or damage to the tools. 
heideewptees steel is alumi- 

A num-killed because it is desirable 
that it be fine-grained and have non 
aging characteristics. The material also 
must be spheroidized for greater form- 
ability. A hot-rolled pearlitic structure 
may cause excessive fracturing of metal, 
especially during the initial drawing 
operation, Complete spheroidization is 
not necessary, but it should progress to 
the point where the pearlitic structure is 
broken up. 

The base stock for a steel case may 
be procured from the mill in the form 
of a blank or disk of the specified gage 
and diameter, or in plate form to be 
blanked by the case manufacturer. Each 
blank must be carefully inspected on 
both sides for defects which would 
cause failures during manufacture. 

A steel blank which would be ideal 
to draw and form into a finished steel 
case should be smooth on both sides 
and free of all surface and under-sur- 


face imperfections. Unfortunately, the 
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steel mills have not been able to pro 
duce “as-rolled” material entirely free 
from defects which are somewhat in 
herent in the methods of steel-plate 
production. 

There are distinguishing character 
istics among the defects found on steel 
blanks, and the type and degree de- 


termines whether the defects can be 
removed by a salvage operation or the 
blank should be scrapped. Some surface 
defects, such as shallow mill 
lines and handling scratches, 
usually iron out during the 
drawing operations and are of 
little concern. 

Pits and rolled-in scale will 
become “stress raisers” and are 
removed by grinding—providing the 
required amount of grinding will not 
reduce the gage of the blank to less 
than the dimensional tolerance; other- 
wise the blank is scrapped. Blanks with 
defects open to the surface, such as 
seams, slivers, etc., are scrapped. 

The critical area of the blank is the 
part that will form the internal section 
of the case which joins the head and 
the sidewall, commonly referred to as 
the radius. No defect of any nature or 
degree can be tolerated in this part of 


the blank. 


URING the cupping operation the 
steel at the surface and slightly un 
der the surface “upsets” as the material 
is formed around the nose of the punch. 
The effect is to deepen the character of 
stress in that area. 


any raiser 


Some defects may cause failures due 
to this “upset” condition, and for this 
reason any stress raisers in the region 
ot the radius must be removed before 
the blank is cupped. 

The 


during a series of draws, each of which 


sidewall of the case is formed 
is designed progressively to reduce the 
thickness and increase the length to 
predetermined dimensions. The num 
ber of draws employed to form a spe 
cific case depends upon the amount of 
reduction in wall thickness the part 
must sustain from the cupping opera 
tion to the final draw. 

The 


for each draw is approximately forty 


maximum practical reduction 


per cent. Reductions in excess of forty 


per cent may cause excessive wall-thick 
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ness variations, fracturing of the metal, 


and consequent damage to the tools. 


Each drawing operation work-hard 


ens the steel to the extent that it 1s 
usually necessary to anneal, pickle, and 
lubricate the part before further cold 
working can be performed. However, 
during the production of some steel 
cases it is desirable to make two draws 
without an intervening anneal. 

This may be accomplished either by 
employing two presses and tool 
setups or a tandem or “stacked” 
die setup with a single punch in 
one press. The tandem opera 
tion is especially helpful in con 
trolling sidewall thickness varia 
tions. 

The total practical reduction that can 
be sustained during a series of draw 
ing Operations, without the use of an 
intermediate anneal, is limited to ap 
proximately seventy per cent. Reduc 
tions exceeding seventy per cent have 
been made, but the decrease in effec 
tiveness of the draw lubricant is such 
that they are not considered feasible for 
production practice at this time. 

The first drawing operation is the 
cup which forms the initial head sec 
tion of the case and the first few inches 
of the sidewall. It formerly was the 
practice to cup the part directly from 
the blank, but fracturing of the metal 
and damage to the tools frequently o« 
curred. Investigation disclosed that the 
fractures were caused by defects under 
which detected. 


the surface were not 


The solution was to introduce a 
precupping operation which forms the 


blank 


only. The pun h does not force the pre 


around the nose of the punch 
cupped part through the die, and if the 


part ruptures the tools are not dam 


aged. Experience shows that it the 


metal does not fracture during pre 
cupping, failures due to defects in the 
steel seldom occur during subsequent 
ironing operations. 

The selection of the proper lubricant 
is an important factor in the successful 
deep drawing of steel cartridge cases 
Many materials, such as oils, greases, 
and graphited materials have been tried 
as drawing lubricants but none of them 
entirely because the 


were satistactory 


tremendous pressures exerted by the 


lubricating film and 


breaks the x 


tools 


causes excessive die loading. 


_ development of a thin, even 

layer of dried soap as a draw lubri 
cant is one of the outstanding factors in 
the successful manufacture of steel cases 
The 


apply, clean to handle, provides ade 


soap 1S casy and economical to 
quate lubrication during a drawing or 
forming operation, and is quickly re 
moved with hot water. 

A more recent development is the 
application of an underlying phosphate 
coating to supplement the soap coat. 
This 


metallic, crystalline 


coatng ms an adherent, non 


film which acts as 
between the draw 


a separating layer 


die and the steel part and, because of 


Progressive manufacturing operations in the production of a steel cartridge case 


proceed from the blank and precup 
forming, and machining until 


upper left) 
the finished case is 


through successive drawing, 
achieved at far right. 





its porosity, becomes impregnated with 
the soap and provides lubrication as 
long as some soap remains in the coat 
ing. 


Tandem and consecutive drawing 


operations are practical only when a 
phosphate coating is employed with a 
soayp) Coat, 


The 


trimmed 


mouth section of the part is 


at intervals during the pro 
obtain a uniform 


duc tion process to 


sidewall length and to remove seg 
ments from the open end of the part 
which might break off during a draw 
and damage the tools, 

has been 


HEN 


cold-worked to the limit of its ten 


the drawn part 
sile strength, it is necessary to restore the 
ductility of the material before further 
cold-working can be performed safely. 
This 1s accomplished by process OF 
“subcritical” annealing the part at ap 
proximately 1,200 degrees Fahrenheit. 

The process anneal may be made in 
a controlled or an air atmosphere. The 
controlled-atmosphere anneal develops 
far less scale on the steel part, but the 
equipment costs considerably more than 
the conventional furnace which anneals 
the part in air, Under certain condi 
tions, the saving in pickling acid re 
quired to remove the lighter scale may, 
over a period of time, compensate for 
the additional cost of the controlled 
atmosphere furnace. 

The forming of the head section of 
the steel case is critical because of the 
“notch” sensitivity of steel. The head 
ing tools must be designed and oper 
there is no evidence of 


ated so that 


stress raisers in the internal 
radius section of the case which 
joins the head and sidewall. 


Actual 


notches 


“cold shuts” or V- 


may be tolerated in oo 


brass cases, but the slightest 


roughness in the radius of a steel case 
is likely to -result in ballistic failure, 
particularly at low temperatures, 

To 


shuts, 


prevent the formation of cold 


the steel case head is formed 


in two separate operations—prehead 
and final head. This procedure, com 
bined with good tool design, provides 
the measure of control over the grain 
How of the metal essential to the pre 


vention of stress raisers in the internal 
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mys 


radius section of the head of the case. 

The function of the prehead opera 
tion is to distribute the metal in the 
head section of the drawn part to facili 
tate the formation of the primer boss 
and the extractor flange during final 
heading. 


The 


section of the part also is reduced to 


outside diameter of the head 


the diameter of the final draw die. 


This 
head to 


eliminates a tendency tor the 
forward-extrude or 
“crown” during the initial stage 
of the final draw or draws and 
measure ol 


thus contributes a 


control over sidewall thickness 
Variations, 

One of the deficiencies of car 
tridge-case steel is a relatively high 


transition temperature—the tempera 
ture at which the character of fractures 
changes from a ductile to a brittle struc 
ture under impact force. In highly work 
hardened cartridge steel this change 
may occur at temperatures above thirty 
two degrees Fahrenheit. 

The notch-impact strength of car 
tridge-case steel below the transition 
temperature may be less than one fifth 
of the impact strength above the transi 
tion point, 

It formerly was the practice to pre 
head 
draw 
head 
This 
work 


finished case, but the structure was 


all steel cases just before the final 


and then final draw and final 


without an intervening anneal. 
procedure developed maximum 
hardness in the head section of 
the 
extremely notch-sensitive and suscep 
tible to fracturing when the cases were 
fired at low temperatures. 

To 


medium 


prevent this, low and 


hiring pressure cases 


now are annealed between pre 


heading and final heading. An 


at 


ee nealing provides a more ductile 
A 


sts 
structure and appreciably re 
duces notch sensitivity. 


High-pressure cases may be pre 


final-headed without an 
The 


work-hardened 


headed and 


intery ening anneal. nok h sensi- 


the 


then is reduced by localized heat treat 


tivity ol structure 


ment of the head section, particularly 


of the internal-radius area. This re 


duces the transition temperature to the 
failures are not 


that ballistic 


likely to occur at low temperatures. 


extent 


When is fired, the 


expansion ol 


a cartridge cas 
the gases generated by 
the burning of the propellant causes the 
gun chamber to expand elastically. As 
the projectile leaves the gun barrel, the 
pressure is relieved and the chamber 
returns to its original dimensions. 
The cartridge case also expands dur 
but because of a 


hiring, compara 


ing 
tively thin sidewall the expansion 1s 
both elastic and plastic. The amount 
of elastic recovery depe nds upon 
the firing pressure and the yield 
strength of the steel in the car 
tridge case, 

In order for the case to ex 
tract readily after firing it must 
recover elastically to diameters 
at least equal to and preferably smaller 
than the gun chamber. 

The sidewall section of the case ad 
jacent to the extractor flange is particu 
larly critical. At the present time it is 
gene ral practice to increase the vield 
strength in this section by heat-treating 
and then tempering the structure to the 
desired mechanical properties. If re 
quired, the head is hardened simul 
taneously with the sidewall in the same 


heat treating fixture, 


( F particular interest are the proper 


ties that must be developed by 
heat-treating the lower sidewall and ad 
jacent base areas which may be sus 
ceptible to crac king or sticking in the 
gun when the case is fired. 

A magnetic hardness comparator is 
employed to detect cases which may be 
improperly heat treated due to mal 
functioning of equipment. The opera 
tion of the comparator is based on the 
fact that the magnetic properties of 
steel of the same chemical composition 
vary with the hardness value. 

The equipment consists of a narrow 
solenoid test coil into which the case 
to be tested is placed, mouth first. A 
standard case of known hardness is lo 
cated in a second coil. The two coils 
are connected to an electrical circuit so 
that make 


Wheatstone electrical bridge circuit. 


they up two arms of a 
When two cases which have identical 


hardness values in the heat-treated 
zones, are placed in the coils, the elec 
trical properties of the cases are similar 


and the bridge is balanced. If the hard 
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ness of the case being tested is not 
within a predetermined range, the vari 
ance causes the bridge to be unbalanced, 
and the output voltage appears across 
the terminals of a transtormer. 

The voltage is amplified to operate 
a relay which turns on a red light or 
an alarm. A green light flashes if the 
case 1s acceptable. 

The 


fast production method for determining 


comparator is used only as a 
the approximate hardness in the center 
of the heat-treated zone. Other factors 
that affect hardness, such as variance 
in chemical properties and surface de 
carburization, may cause rejections by 
the comparator, and it is necessary also 
to make confirming Rockwell hardness 
explorations of a percentage of produc 


tion. 


sh 1E. final contour of the body section 

of the case is formed during a taper 
ing operation. Cases for most howitzers 
and recoilless rifles have fairly straight 
sidewalls and do not present produc 
tion problems in tapering. The tapering 


< he ke 


sections places an extreme strain on the 


of cases with steep taper and 
structure of the metal, and it is essential 


that these cases be 


properly prepared 
for tapering 

Preparation of the case for tapering 
consists of stress-relieving or annealing 
the sidewall, the temperature depend 
ing upon the degree of ductility in the 
steel structure required to sustain the 
amount of reduction involved. 

The 


of a stress-relief anneal of the sidewall 


process for most cases consists 


section above the previously heat treated 


zone, followed by an _ over-all low 


temperature stress relief which also 


tempers the heat-treated section. 
The 


free of trimming burrs, especially lor 


mouth rim must be smooth and 
those cases which must undergo sub 
stantial reductions in diameters during 
the tapering operation. The slightest 
roughness in the rim is likely to set 
up stress raisers and cause folds in th 
sidewall as the mouth section is forced 
into the tapering die. 

Proper lubrication ol the case also 18 
a factor in preventing tapering failures. 
Materials such as special tapering oils 
laver o! 


or a dried soap may be em 


ployed for this operation. However it is 
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Technician prepares a 105-mm. steel cartridge case for the final heading 
operation on one of several hydraulic presses used in manufacturing 


essential that a thin coating of uniorm 


thickness be applied to the exterior ol 
the case, 


\ lubricant 


thick, or not unttorm, 


coating which is too 


is likely to cause 


fluting in the sidewall or body col 


lapse as the case is forced into the 


tapering die. 
The tace of the head, extractor flange . 
hole are machined to the 


and pritnne I 


dimensions in i special Cal 


The 


trimmed to length and the mouth edge 


finished 


tridge-case lathe. sidewall also is 


chamtered during the operation if a 


single-spindle type of lathe is employed 
Cases with threaded primer holes ar 
tapped In separate 


The de 


equip nt 


velopment of recoilless ar 


illery presented the cartridge case 
manutacturer with a production prob 
lem, ‘T he case tor a recoulless we pon 
has a series of holes in the idewall, the 


size and number of which depend upon 


the size of the case. Since proper fun 


tioning of the recoilless type of gun de 


pends upon correct distribution of the 


ras during firing, the size and pattern 


ot the holes in this type of case must 


he held to close tolerances 
Available tools 


not satistactory tor this 


ind equipment wer 
operation, and 


it Wa nece ir\ to design i pecia 


chucking, indexing, and perforating 
mechanism lor uM in a mechanica 
press 

perforating operation leave 


‘> I 


burrs on the inside sidewall of the 


cas which must be removed Thi l 


wcomplished with a deburring tool 


consist ot several steel bal 


which 


mounted in a= rotating spine m a 


| 


Special drill pres The balls ire thrown 


against the burred edges of the hol 
by the centritugal force trom rotation of 
the spindle 

Most small and 


iedium i7e ol if 


tridye cases are attached to the pro 
jectiles by crimping the mouth ion 
into prooves in the projectile lo pre 
ent the mouth trom cracking during 


the crimping operation wy r 





that the hardness in the sidewall sec 
tion to be crimped is reduced by an 
nealing either in a salt pot, with in 
duction-heating equipment, or by di 
rect gas flame. 

The mouth anneal also is employed 
to prevent splits in the mouth of some 
cases when they are fired and to im 
prove obturation performance. 

Steel cases must be provided with a 
protective coating to prevent the forma 
tion of rust or other corrosion products. 
Two types of coatings are placed on 
steel cases. The Army generally pre 
scribes phenolic-formaldehyde varnish, 


whereas the Navy specifies zinc plating. 


i IE application of both types of coat 

ings requires exacting control over 
the processes, since a coating which 
is too thin will not prevent corrosion, 
and an uneven coating, or one that is 
too thick, may interfere with the cham 
bering of the case. 

The case must be chemically clean 
to obtain adherence of either type of 
coating. Preparation includes extensive 
washing, pickling, rinsing, and then 
passivation of the surfaces of the case 
to insure the proper bond between the 
steel and the coating. 

The varnish coat was formerly ap 
plied in an automatic spray booth. This 
method was not entirely satisfactory 
because the thin consistency of the 
varnish required for spray application 


resulted in excessive “sheeting,” or a 
tendency for any excess from the spray 
guns to run to the bottom of the case 
blisters around the mouth 


and form 


rim when the varnish coating was 
baked. 
The 


tuated by “vapor wash.” The case was 


condition was further accen 
necessarily positioned with the mouth 
down during the spraying operation, 
and this trapped thinner vapor inside 
the case. The vapor had a tendency to 
redissolve the varnish on the inside of 
the case and cause it to “sheet,” or 
run, before the surface set. 

This condition was only partially con 
trolled by passing the case over a series 
of compressed-air jets immediately after 
the varnish was applied. 

A series of tests revealed that dipping 
the cartridge case in a varnish bath 


would eliminate most of the deficiencies 
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of spray painting and also provide a 
more uniform coating. 
Sut to prevent sheeting the case must 


emerge from the bath at an angle that 


permits the varnish to drain toward the 


mouth at a uniform rate. Also, after the 
head comes out of the bath, it must be 
brought quickly to a nearly perpendicu 
lar plane to prevent excessive draining 
of the varnish from the top of the head. 

Available 


would not meet these requirements, and 


paint-dipping equipment 


it was necessary for our engineers to 
design an entirely new type of machine 
for the varnish dipping of steel car- 
tridge cases. 

The varnish dipping process pro- 
vides relatively uniform draining of the 
excess varnish at the mouth rim of the 
case. However, some droplets, or “tears” 
may form at the rim and must be re- 
moved before baking. A high-voltage 
electrostatic detearing device is located 
close to the varnish machine, and ex- 
cess varnish is attracted to the grids 
as the case passes by on a trolley con- 
veyor. 

The varnish coating is baked in an 
oven at 400 


Fahrenheit. Higher temperatures are 


approximately degrees 
not desirable because the varnish coat 
becomes brittle and has less resistance 
to abrasion. 

Steel cases to be zinc-plated are proc- 
essed in a specially designed, eleva- 
machine which 
The 


equipped first to provide a chemically 


tor-conveyor type of 


is fully automatic. machine is 
clean surface on the cases and then to 

apply the zinc plating 
chromate 


and a final 


coating to minimize 
the formation of white 

corrosion products. 
The cases are placed 
on workholders attached to the conveyor 
arms, carried through the complete 
process, and returned to the loading sta- 
tion before further handling is required. 
The firing performance of cartridge 
cases for automatic, high-cyclic-rate 
weapons must be as near perfection as 
possible. Any base split or separation or 
failure to extract will make the gun 
inoperative for at least the length of 
time that a particular target is under 
attack. Of even greater consequence is 


the possibility of casualty to the crew. 





“Since the material cost for the 
steel case is considerably less than 
brass and the production costs are 
comparable, the delivered price 
of the steel case is consider- 
ably less than the brass case.” 











For this reason Army and Navy in 
spection standards are necessarily rigid. 
During the ballastic testing of sample 
lots of as many as 150 steel cartridge 
cases, every case must fire and extract 
satisfactorily. One base rupture during 
the tests is cause for rejection of the 
entire lot of cases the samples represent. 

The extremely high quality require- 
ments of steel cartridge cases make it 
mandatory that the manufacturer main 
tain close quality control throughout 
the production process. Line inspectors 
conduct dimensional inspections rang 
ing from spot checks to one hundred 
per cent of production, the frequency 
depending upon the nature of the 
operation and experience in holding the 
parts within the prescribed dimensional 
tolerances. 

When defective parts are detected, 
the affected operation is immediately 
shut down and the malfunctioning cor- 


rected before production is resumed. 


ps JSE laboratory control over the 
A 


manufacturing process also is a fac- 
tor in obtaining optimum production of 
acceptable steel cases. The metallurgical 
and chemical laboratories establish the 
standards for each production process 
and conduct frequent checks as neces 
sary to make certain the standards are 
maintained or to determine changes 
that will improve the quality of the 
product. 

It is recognized that there still is 
much to learn about the production 
and the performance characteristics of 
steel cartridge cases. An extensive re- 
search and development program has 
been and will continue to be conducted 
to improve further the ballistic func- 
tioning of steel cases and thus permit 
increased firepower for Ordnance weap- 
ons. 

The program has progressed to the 
point that steel is no longer the substi- 
tute for brass—it is now the preferred 


material for most cartridge cases. 
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AIR ARMAMENT—KEY TO AIR POWER 
WILL BE THE THEME OF THE 
THIRTY-SIXTH ANNUAL MEETING OF THE 
AMERICAN ORDNANCE ASSOCIATION 
TO BE HELD UNDER THE AUSPICES OF THE 
UNITED STATES AIR FORCE 
AND THE 
LONE STAR POST, A.O.A. 

AT FORT WORTH, TEXAS 
THURSDAY, MAY 6, 1954 
AND 
AT CARSWELL AIR FORCE BASE 


FRIDAY, MAY 7, 1954 


Invitations to the meeting and reservation forms were sent to all members on 


March 26th. Only A.O.A. members will be admitted to the sessions on May 7th. 





‘Tactics for Atomic War 


We must develop new type malitary organizations to employ and 


defend against nuclear weapons on the battlefield or we may be 


incapable of exploiting the scientific advantages we have gained 


HE much-discussed tactics for 


employing atomic artillery and 
the even more controversial tech 
niques ol close air support with atom 
missiles deserve all the attention they 
are receiving, perhaps more. 
Such military soul-searching attends 
new weapon, not 


every important 


merely because “the military is more 


receptive to new weapons than to new 
Brig. Gen. 


the if use,” as 


R. Phillips said recently. In 


ideas tor 
Thomas 


same growing 


dustry undergoes the 
pains with each addition to its list of 
available machines, 
Llowever, there are rare occasions 
as the U.S. Army Field Service 


Regulations state, “a development may 


when, 


possess potentialities which dictate radi 


cal revision of the conduct of tactical 


operations.” The appearance of atomic 
missiles as tactical weapons appears to 
be one of those occasions. 

( YONSEQUENTLY, vital as top 
4 notch efficiency of atomic artillery 
and tactical air power will be in tomor 
row’s combat, the Army has an equally 
serious problem in reviewing, for suit 
ability in atomic wartare, the whole 
gamut of its “conduct of tactical opera 
tions.” That review cannot exclude ap 
praising the organization of combat 
and fogistic echelons. 


Where 


“time-tested” 


alterations of “traditional” 


and organizations are 


concerned we can find the greatest 


backing for General Phillips’ accusa 
Records of early 


tion. engagements 1n 


1OIl4 
1870 formations on battlefields begin 


describe the carnage in model 
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Col. George C. Reinhardt 





Colonel Reinhardt has taught 
the use of atomic weapons in 
war at the Command and 
General Staff College, Fort 
Leavenworth, Kans., and is 
coauthor of the recent book 
‘Atomic Weapons in Land 
Combat.” He is currently sta 
tioned at the Engineer School, 
Fort Belvoir, Va 





ning to be dominated by machine-gun 
hire. 
Armies were forced into trench war 
years the 
Civil War! 
conflict 


fare, to relearn after fifty 


lessons of the American 


Almost 
passed before World War I armies re 


four years of world 


covered the lost art of infiltration, 
though it had been thoroughly regis 
Braddac k’s de 


feat and the decades of Colonial-Indian 


tered in the history of 
fighting. 

We must not permit our awe for the 
“big boom” to blind us to the fact that 
our most difhcult problems are 
less in the handling of these new 
weapons than in the organiza 
tions, tactical and logistic, that 
best fit our forces to engage in 
atomic combat. 

Reluctance to face facts is exempli 
fied by the hue and cry over “disper 
sion” which avoids presenting “profit 
able targets.” Thoughtfully analyzed, 
those two fetishes (they can scarcely be 
accorded the dignity of ideas) are with 
out significance until applied in detail 
to a specific situation, whether combat 


or rear-area, 


front” could indeed 


The 


disperse, In open terrain, to an extent 


“company 


that would diminish the machine gun’s 
effectiveness and remain responsive to 
the company commander’s control after 
that control was delegated to three 
platoon commanders. 

However, it doesn’t require a mathe 
matician or a veteran combat leader to 
realize that “dispersing” troops on the 
battleheld in an attempt to negate the 
destructiveness ot atomic weapons elim 
control but even the 


inates not merely 


ability to communicate. 


— thought must be devoted t 
\* the size force that might reasonably 
target ol 


be expected to become a 


atomic weapons. Will it be a platoon, 


a company, less than a battalion, or 
even larger? By analogy, we have not 
been accustomed to firing on a jeep 
with 8-inch guns. 

Thus our attempt to ascertain at 
what point additional dispersion is re 
quired intersects determination of what 

constitutes a “profitable target.” 
That question unavoidably falls 


bac iN 


yx nds upon the 


upon the hoary “it de 
situation.” 
\ small unit (perhaps less 
than a company) superbly dug 
into a commanding terrain feature 
from which it cannot be disloged by 
conventional means might indeed be a 
superlatively “profitable” target for an 
atomic weapon. 
Looking at the reverse of the coin, 
the several thousand men of a regiment 
carelessly bivouacked within the magi 


cal “danger radius” of an atomic bomb 
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might be passed up should their loca 


tion make them impotent to affect the 


combat in progress. 

Tools employed in the art of war 
cannot be selected or discarded by pre 
cise formula. Let us try the direct ap 
proach, What is the smallest seli-con 
tained unit capable of influencing the 
Such a 


cannot widely disperse within itself and 


result on a_ battlefield? unit 


continue effective. If hit by an atomic 
weapon it will be crippled or destroyed. 
But the very term “unit” used to cde 
scribe it places its function in tactical 


focus, 


ee the purposes of atomic warfare 


such a unit is a composite formation 

able to fight; mobile; self-supporting 
logistically and in combat. Such is our 
new “combat unit” in which we meas 
ure our atomic fighting capability. A lot 
of thinking, field testing, and doubtless 
much research and development will 
have to be devoted to determining the 
optimum size, composition, and equip 
ment of that “unit.” 
We 


with something resembling the present 


can start our experimentations 


intantry battalion, for several valid 
reasons. First, the battalion is our basic 
combat unit today; next, it is the largest 
unit which, deployed for combat, still 
falls inside the highly 


almost w holly 


destructive area of a reasonably sized 
atomic blast. 

We might conclude, then, that our 
dispersion efforts begin with battalion 
units. Yet, separated more widely than 
they are accustomed to operate, many 
of today’s battalions become weak, it 
not helpless. 
need for 


Tied to its regiment by 


weapons-company, medical-company, 


look 


and 


logistic, and administrative aid, 


ing to the regiment for artillery 


armor support, the infantry battalion 


of the combat infantry division ts not, 
in its current form, the unit we seek. 
Not far 


armored division we catch a glimpse ot 


removed, however, in. the 
independent capabilities without sacri 
fice of control. The combat command 
a small, highly mobile command ech« 
lon, can expand or shrink its troo} 
list in response to a radio directive. It 
will to the 


tailored at mission 


assigned by the di 


can be 


is10n comm inde r. 
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act independently when required, or 


function effectively as part of the di 


visional team. 


Even in matters logistic, armor has 


learned that mobile wartare demands 


of every formation unity of command, 
flexibility, and readiness tor combat at 
least to the extent essential to protect 
itself or its service mission. 

“service areas are 


Infantry division 


helpless against a hostile break through, 
| ; 


a 


or sweep around. Not so armor’s 
train command. Although men 
and weapons could largely be 
interchanged with its infantry 
division counterpart without al 
tering its status, the vital differ 
ences radiate from command structure 
and training. 

Armored units are conditioned to 
fluid, 
of superb armor esprit was the quiet 
tank 
commander in the Bulge fight’s blackest 
days: “The Old Man says the Krauts 
Them 


tomor 


situations. Typical 


fast-moving 


bivouac remark of a_ sergeant 


got us surrounded again. poor 


dumb b s will be sorry 


row!” 
unarmored outfits ac 


“hold at all 
flank is 


unlike 


custome d, save tor 


How 


costs 


orders, to retire when one 


exposed! 
In armor’s psychology, quite as muc h 


as in its organization and command, 


lies a hint for designing our atom 


wartare “unit.” If we may resort to 


research and development jargon, we 


have almost established our “weapons 


characteristics.” Let's attempt to list 


them. 

1. Tactical capability to fight effe 
tively in independent, sustained action 
(several days). 


2. Command setup small and highly 


mobile which can control all com 


ponent elements without subordinat 


groupments; flexible, no fixed troop list. 





“We must not permit our awe 
for the 
to the fact that our most diffi 


cult proble ms are less in the 


‘hig boom’ to blind u 


handling of these neu 


ons than in the organi 
tactical and logistic, that 


force fo en 


fit our vat 


atom combat 





2. Communications (rachio, not wire) 


adequate for internal control and ex 


ternal contact, requiring minimum in 


vestment in manpower and vehicles 


} Maximum size should not exc 


1.500 men 


5 We pons 


crew-served antitank 


small ins me 
matic, 
tillery. 
6. kquipment miinimun in 
without 


thorized 


vehicles to move entire unt 


shuttling 


s combat 


carrying 
load 

Composition miantry if 
mor, artillery, engineers nedics, 
signals, ordnance, perhaps quar 


termaster ind transportation 
troops. 
8. Logistic capability ot independent 


acuon tor at least 1oo-mile radius 
thoroughly versed in techniques t aw 


resupply. 


| EFORI 


such animal 


shouts of “there ain't no 


arise, you can recoy 


mize, viewed critically, an armored di 
vision’s combat command c xcept tor the 
ize \s 
specified, arullerymen will be toremost 


| No 


amony the olmectors 
battery could possible be in 


flagrant violation of maximum 


more than a 


luded in 


such a unit. Concentration of tires, 


according to current pro dures he 


comes impossible 


j 


Armor will condemn the doling out 


otecs 


ot tanks to scream in choru 1 


ol the regiment will be outr ved 


neers, ordnance, ind others \ 


that their detachments will be too small 


effective. We have roused our 


to be 
sel es a hornet's nest 
Without 


those valid protests with something bet 


question we must ect 


ter than theory. It is not suthe. 


point out that concentration | 


tive that tank vunnery can dou 


artillery: that the “infantry-tank 


' ' 
theory pocs down to the smallest 


lon, especially when armored per 


arricrs tree tank from the f 


that 


it bia 


chet rate of movement 
enyvinect 


in isolate 


equently 


i 
M“ he n 


speed ire 





patible in ordering a dreamed-up piece 
of equipment. 

The 
ficed for the 
Composition (No. 7) breaks the back 


“nice to haves” must be sacri- 


retention of essentials. 
of practical attainment in our perfect 
atomic unit. No. 5 (weapons) may also 
require a bit of relaxing. 

No one suggested that these “units” 
operat independently for protracted 
periods or that their efforts would not 
be closely coordinated toward a single 
mission however “independent” their 
procedures in pursuit of that mission, 
Didn't we originally call them “task 
should have, be 


forces’? It not, we 


cause that’s what we had in mind. 

Perhaps we'd better loosen the ri 
gidity ot that No. 4 “spec” (maximum 
size) also, substituting something like 
“between 1,200 and 2,000 men.” Then, 
also accepting the fact that all units will 
not be identical, we are making prog 
ress. 

There should be predominantly in 
fantry units, close kin to armored in 
fantry battalions; units predominantly 
armored; artillery units which are not 
exclusively gunners. 

Exhaustive field tests must precede 
any worth-while attempts to set pro 
portions of component parts—or ol 
armor to infantry to artillery units. 

Almost inevitably, albeit reluctantly, 
we must add combat-logistic units (let's 
lose that term “service troops”), and 
we are getting extremely close to ar 
mored division organization, but with a 
difference—and a big difference. 


armored division we 


TNLIKE the 


have no command echelon inter 
posed between the highting battalions 
(“units”) and divisional headquarters 
when we organize our units into task 
forces (call them brigades or divisions 
if you preter). But we are expecting, 
nay demanding, that each task-force 
headquarters controi between six and 
twelve of these units. 

There is no more reason why our 
dreamed-up aggregation of units should 
not have a flexible troop list than to 
day’s combat commands. That would 
allow “divisional” strength to run be 
tween 7,200 (6 minimum-size units) 


and 24,000 (12 maximum-size ones) as 


extreme limits. 
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By definitions employed, neither ex- 
treme would be probable. We might 
expect an “average” of 12,000 to 15,000. 

If the number of subordinates (six 
to twelve) assigned a division com- 
mander appalls, consider the trend. In 
World War I we had a 3-brigade di- 
vision (two infantry, one artillery). 
That left the division headquarters 
sitting on its hands. 

True, in 1942 we cut the regiments 
from four to three, the artillery to a 
we “group,” and dropped 
ee the wasteful brigade 

echelon, but military 


like Liddell 


readily ascribe 


critics 
Hart 
that to the refusal of 


commanders to divide four any way 


bac ag 


hopelessly restricted numbers for actual 


except “two up, two which 


hghting. 


Von Clausewitz insisted -that the 


commander who “divides his force 


among a few subordinate commands 
pays dearly for the ease he expects to 
gain.” Eight to twelve, says the maestro, 
should be readily within the capability 
of a commander possessing a staff to 
aid him. 

Do we not advocate an 11-man “span 
of control” for squad leaders, admitting 
that today we assign a sergeant first 
class to the job formerly performed by 
a corporal? 

Other not negligible advantages may 
be noted as bonus. We have dropped 
the mountain and other special types of 
division but still have entirely different 
infantry and armored divisions. 

The new concept adapts itself to a 
single divisional setup, convertible to 
“armor” by the proportion of armored 
units assigned; even to “artillery” if 
we place a majority of artillery units in 
the divisional list for a specific mission 
or period. 

We are getting on. But we shall need 
help from research and development for 
better weapons, better transport, better 
communications equipment for these 
streamlined task forces and their units. 


Army progress in the “combat devel- 
opments systems,” whose mission is to 


“hardware” improvements 


coordinate 
with organizational and tactical devel 
opment, 1s a 2-way street. 


New organizations and tactics neces- 


sitate unthought-of weapons and equip- 
ment. The pressure is on laboratory and 
tactical “longhairs” alike. Step by step 
with both must go the hardboiled field 
soldier, testing, learning and, whether 
scientist or planner likes it, adding his 
own two bits’ worth of suggestions at 
every stage. 

There is the direction, at least, we 
must head to construct an army which 
atomic 


can most effectively employ 


weapons tactically—in mass—and ex- 
ploit their employment to win decisive 


victories. 


F the road seems long as well as 

rough and the destination some years 
ahead, what can we do to place our 
selves as near as possible to our goal 
(without risking organizational chaos 
by hasty and wholesale changes) in 
event an emergency occurs before our 
task is complete? At last we have an 
easy answer, at least relatively: 

1. Increase the proportion of ar- 
mored divisions to infantry divisions as 
fast as budgetary provisions will per 
mit. (Tank production lines got out 
well in front of requirements in the 
last two months of Korean hostilities 
so that is entirely feasible.) 

2. Introduce changes into the in 
fantry division setup so that it ap 
proaches armored organization. 

3. Abolish the regiment, making in 
independent as 


fantry battalions as 


their artillery and engineer counter 
parts. 

4. Squeeze some armored personnel 
carriers out of the budget for these 
battalions. 

5. Unify the division’s combat-logis 
tics elements (we dropped the term 
“service troops,’ remember) along the 
lines of armor’s train command. 

All these proposals combined, whether 
interim or long-range, will not solve all 
our vital questions on how to employ 
atomic weapons in tactical réles. May 
discussion and experimentation con 
tinue and expand concerning every 
aspect of atomic artillery and atomic 
support by tactical air. 

But we should make some progress 
in these organizational fields as well 


or our brilliance in the others may 


achieve for us no more than informa 


tion we are incapable of exploiting. 














Testing a New hifle 





Before a new weapon is adopted for the foot soldier it goes 


through an exhaustive series of trials which determine ats 


this 


EADI RS ol 


all completely 


magazine are 


familiar with 


Ordnance technical, engineer 


ing, and acceptance tests for military 
equipment. There is, however, another 
phase of military testing of equipment, 
the service test or user test, which is 
likely to be more unfamiliar. 
Ultimately all items of military equip 
Army Field Forces, 


is, the line branches 


ment used by the 


that within the 
field 
ofcers representing the Office of the 
Chief of Army Field Forces (OCAFF). 


Before explaining the service test of 


army, are tested by a board of 


a rifle, which is the intent of this arti 
cle, | should like to outline the steps 


through which an idea for new equip 


ment passes prior to its issuance to 
troops of the Army. 
The first step is, quite naturally, a 


statement of requirement by the troops 
that there exists a need for an item to 
do a particular job for them. This re 
quirement is processed through various 
upper levels of the Army to include 
OCAFF and the Department of the 


Army. 


ones WING the approval of this 

stated requirement by the Depart 
ment of the Army the idea passes to its 
second stage which is the preparation of 
military characteristics of the item. The 
term “military characteristics,” or MC’s, 
particular 


has acquired meaning in 


military usage. It is a formal delinea 


tion of the specific nature of the item 
; 
of equipment desired. 
Such characteristics as W eight, range, 
color, form, 


size, accuracy, 


C apac ity, 
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ruggedness, reliability, durability, safety, 
and many others are all spelled out in 
considerable detail to place limits on 
and to open new frontiers to designers 
ol weapons. 

These characteristics, formally stated, 
define the area in which the design 
agency can operate. These are normally 
written by one of the four Field Forces 
boards. 

The third step is the approval by 
OCAFF and the Department of the 


military characteristics 


board. The 


Staff then places these characteristics in 


Army of the 
written by the General 
the hands of the technical service re 
sponsible for the procurement of items 
of like nature. 

This means that the Ordnance, Sig 


nal, Quartermaster, or Engineer Corps 


then first come into active play wee 
in the development of a new item ‘a 
upon receipt of these MC's. 

The technical service then has be 
several courses of action open to ¢ 
it. It commences the fourth ste p 
of development by evaluating the de 
gree of feasibility of design of the 
item. Should it be readily achievable, 
may he let 


development contracts 


with outside agencies ofr directives 
may be issued to design igencies 
with the service for the development 


of the item. 
Should the MC’s be of a more complex 















een 


Ga the ser\ 






nature, agencies charged with basic re 
sear©re h are brought into the developme nt 
through the medium of research con 


tracts. These agencies might be unm 


versities, the research components ol 


research corpora 


civilian industries, 
tions, or portions of service develop 


ment agencies engaged in basic re 


search. 
In any event, the technical specialists 


are put to work on the solution to the 


soldier's proble m 


yy due time results of the research or 


cle velopme nt have reached the point 


where the design agency must consult 


the technical services to determine 


whether progress is satisfactory or not. 
Ar this 
the test agencies of the technical service, 


Aberdeen 


sent to 


point prototypes are 


an example being Proving 


( sround, 


The 


guidance to the future work of the ce 


results ol these tests serve as 


signer. It is possible that the first such 
that the item is satis 


test may indicat 


factory from the technical-sers 


point of view, 


The next step is the phase of 


¢ testing 
2 


will attempt to inform you, It is 


ibout which this article 


ice test. These tests are 


conducted by one of the four boards 


charged with thus responsibility by the 
Chief of Army Field Forces. Board No 


2, at Fort Benning, (sa., 15 the one 
charged with the testing of small arms. 
The 


accept it with modifications, or reject it 


service test may accept the item, 


This action is taken in the form of a 


recommendation to OCAFF which in 


939 












turn passes the recommendation, if ap 
proved, on to Department of the Army 
fjoth OCAFF and the 


Department of the Army may modify 


for final action, 
or reverse the recommendations of the 
board, though ordinarily they do not. 


It the 


service test 


item has heen approved in 


and the service test results 


are approved all the way up, the tech 


nical service then takes action to make 


the item standard, and the production 


authorities take ove co. 


It is essential that close liaison be 


continuous between the boards, the 


The T44 lightweight rifle, capable of 48 hits a minute at 100 yards 


interested agencies tor their comment 
and consideration. In the case of rifles, 
School, the 
Field 


Branch, 


the Infantry Armored 


School, the other Force boards, 


the Arctic Test and many 

other Army agencies are consulted. 
There are resident liaison officers at 

No. 3 U.S.M.C. De 


velopment Center, the Canadian Army, 


Board from the 


and the British Army who lend their 
own experience plus the comments of 
their own infantry arms to the aid of 
the board in reaching a final plan of 


test, 


Army photo). 





technical services, and the design agen 
cies, No 


formal correspondence is, nothing sup 


matter how clearly written 


plants the free interchange of ideas and 


thoughts among those persons most in 


timately associated with the design 
project. Every effort is made to insure 
this coordination. 


Now 


test in military research and develop 


that the place of the service 
ment has been located, the specific case 
of a rifle test which is typical of any 
such test can be described .in its. proper 
perspective, 

Upon receipt ol rifles for test at 


Board No. 2, 


been assigned to conduct the test makes 


a project officer who has 


a quick inspection to determine what 
he has for test and what condition it ts 
in. Prior to arrival of the equipment he 
has been assigned the project and has 
prepared a plan of test in which he has 
outlined specific tests to determine the 
degree to which the test rifles meet the 


military characteristics. 


FRAAIS plan has been thoroughly re 
viewed by the analysis department 
of the board, the department director, 
and the president of the board who are 
all experienced infantry officers. Seldom 
does a test plan go through as originally 
prepared by the test officer. 
But when a satisfactory plan of test 


is arrived at, it is then sent to other 


940 


Since this codrdination frequently 
takes considerable time, sometimes tests 
are begun prior to the completion of a 
extend 


formal plan. Since the tests 


over an appreciable period of time, 
any comments from the outside agen 
cies can be incorporated in the tests 
prior to their completion. 

As soon as practicable the test officer 
commences his tests, the first of which 
is a detailed weighing and measuring 
of a rifle, its parts, accessories, ammuni 
tion, and critical characteristics such as 
sight radius, barrel length, etc. 

The next step is usually a study of 
the weights involved. Few people in 
civilian life employ firearms in the 


same way the infantryman does. The 
infantryman carries more than yust his 
rifle. He must be a self-sustaining unit 
for considerable periods of time. There 
must carry 


fore he a larger quantity 


of ammunition than the hunter or 
police operative, perhaps as much as 
200 rounds. 

This ammunition load for most mili- 
tary rifles is of greater weight than the 
rifle 


carried in some form of loading de- 


itself. The ammunition must be 


vice such as a clip or magazine. 

It has been determined that the maxi- 
mum usable load for a soldier in battle 
is forty-five pounds, of which twenty 
“existence e” 


pounds is taken up in 


equipment—shoes, clothing, rations, hel 


other 


SOC ks, 


minimum items required for sheer ex 


met, extra and certain 
istence in the field. 

The remaining twenty-five pounds 
may be employed to carry fighting gear. 
For example, the Mt rifle weighs in ex 
cess of nine pounds. It the soldier carries 
160 rounds of standard caliber .30 am 
munition in clips and bandoliers he has 
added about 10 more pounds. 

A bayonet and scabbard of a pound 
and a half bring his load to about 
twenty-two pounds. Add three or four 
grenades and you have filled him up 
to his twenty-five-pound fighting-load 
capacity. 

It is apparent then that the weight 
of the rifle alone is not the most im 


portant factor in the soldier’s load. A 
reduction in weight of even ten per 
cent in the ammunition used would 
permit him to travel one pound lighter 
or carry twenty more rounds of am 
munition or another grenade. Any ot 
these alternatives is desirable. 

Such a study of the weight load of 
the rifleman in relation to a rifle and 
its ammunition is therefore imperative 
in the early phase of testing. It is not 
improbable that a rifle could be pre 
sented for test which would fail at this 
early stage to meet this basic require 


ment of an intantry weapon. 


Or of the greatest problems faced 
I 


vy the infantry is the training of 
men to be infantry soldiers in a short 
period of time. This is the problem al 
ways taced by the United States in an 
emergency mobilization. 

Contrary to popular opinion, Ameri 
can youth is not raised in the tradition 
of firearms. Many men are drafted into 
the service who have never fired even a 
caliber .22 rifle. The days of the farm 
boy and his hunting rifle are gone. The 
problem of the infantry is to make a 
rileman of a man from the streets in 
a matter of sixteen weeks or so. 

This is not an easy task, but of great 
help in its accomplishment is a simple 
weapon. One of the best tests for a new 
rifle is to get a group of soldiers who 
have never seen the new firearm, giv« 
them the briefest possible instruction 
in its mechanism, and.time them for 
and assembly ol 


proper disassembly 


the rifle. 
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It this time is short, and the time tor 
training is equally short, we have our 
first indication of the simplicity of the 
rifle and the ease with which men can 
be trained in its use. A test of this na 
ture 1s usually very high on our list of 


rifle tests. 


LTHOUGH most military rifles to 


day, by virtue ot superior tech 
nological developments, are far more ac 
curate than any man who shoots them, 
consideration is always given to the in 
herent accuracy of the weapon. For this 
reason the next test is usually a test of 
bench-rest accuracy of the rifle at ranges 
out to 600 yards. Many types of shooters 
are employed to conduct this test. 

A novel method of recording shot 
1 determining the mean 


groups and 


radius has been devised over the years 
by personnel at Board 3. The method 
consists ol locating each shot in a 10 
shot group on a standard target by 


and Y 


ured positively Irom an origin at the 


means ot X coordinates meas 


top left of the target. 


Simultaneously with these measure 


ments the coordinate location of the 


center of the bull’s-eye, or the intended 


point of strike, is recorded. The target 


detail also measures the distance from 


center to center of the two rounds 


most widely spaced on the target. 


These measurements are made with the 
aid of a jig and T-square arrangement 
and recorded on a standard torm. 
Specially trained soldiers are used to 
compute from these facts the mean 
radius, the maximum horizontal spre ad, 
the maximum vertical spread, and the 
center ol 


strike tor 


displacement ot the impact 


from the intended point of 


each target. 


If a variety ot shooters ts employed 


to fire comparatively standard and test 


weapons through a series of targets of 


this nature, an accuracy relation be 


tween the standard and test weapons ts 


readily established by averaging lof 


Cac h weapon the factors computed. 


Another novel device is employed to 


determine graphically the individual 


radii ot each shot trom the center o 


impact, This device consists of a board 


equipped with two plastic scales placed 
in grooves and operated at right angles 
to one another. 

After the 
termined by 


the n the Y 


the group, the two scales are adjusted 


Hnpact is ce 
X and 


coordinates tor each shot in 


center o 


averayiny first the 


to have the ir intersection read the same 
coordinates as the center of impact and 
are clamped into position, 


Taking 


the diagon ils of 


advantage of the fact that 


a rectangle are equal 


it is then possible to set one leg of a 


pair ot dividers on the Y coordinate on 


the vertical scale, the other leg on the 


X codrdinate on the horizontal scal 


and then move the dividers to one 


scale or the other and determine the 


radius from the center of impact to the 
individual shot 


Further accuracy tests are conducted 


in a similar manner. By changing the 


hiring technique to the use of conven 
tional positions rather than bench rest 
accuracy which 


a degree ot subjective 


takes cognizance of the inseparability 


ol man, weapon, ind ammunition in 


battle can be determined. 

This ts completely distinct trom the 
inherent accuracy ot the piece ind ives 
us a first reading of a quality best de 
scribed as “handiness” but which dehes 
precise definition 


SiN the tactors involved in both 
accuracy are 


all raf 


signers of rifles, it is virtually impossi 


objective and subjective 


now reasonably well known by 


ble tor a rifle to be reyected for military 


use today tor lack of accuracy 


N today » i 


unlikely that U.S. intantry could tind 


lary situation it is not 


itself fighting in deserts, mountain: 


arcuc snow and tundra, in temperate 


zone areas, and in all the miscellaneou 


geographical contormations available on 


the tace of the earth. It is theretore 





A new rifle design, the T47, undergoes extensive firing tests to determine performance characteristics 
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essential that a military rifle be usable 


under all conditions of weather and 


terrain that might be encountered by 
US. 
No one 


ignorant of the beachhead landings in 


troops. 


reading this magazine 1s 


the jungles of Guadalcanal, 
hills of Korea, the 
Africa, the 


Ardenne Ss, or the 


the Pacihe, 
and 
deserts of North 
cold of the 


the ridges 
frigid, 
snowy 
multifarious rivers of Central Europe 
States infantry has 


where the United 


fought during the past twelve years. 


S\ 


tary 


H conditions place upon the mili 
rifle a requirement that it be 


operable under the most adverse con 


ditions of climate and terrain. sO 


practi ible, these conditions are 


lar as 
reproduced at Fort Benning. The rifle 


is subjected to firing by ordinary sol 
diers under these conditions, using only 
field-cleaning methods between tests. 

Since extreme cold and snow are not 
reproducible at Fort Benning and never 
occur there naturally, a part ol the test 
is always conducted in Alaska. 

The 


verse 


reliability of the rifle under ad 


conditions is one of the first 


considerations in determining its suit 
ability for United States Army use. 
Most careful record is kept ot every 
through the test period, 


round fired 


accounting in each case for maliunc 
tions, their type and frequency. 

From the standpoint of the infantry 
rifleman in battle it is determined for 
each type malfunction whether the rifle 
is out of action for a brief, a long, or a 
permanent period, On a comparison of 
these figures between rifles of known 


battle 


unknown performance, a 


ra 


and 
decision 1s made as to 
the relative reliability ae 
of new rifles for U.S. 
use. 

Ruggedness or dura 
bility is the next factor Stat. ews 
that is tested. Since rifles are called upon 
to perform many functions other than 
the firing of bullets and are given the 
hardest of treatment in battle by the 
rifleman, durability, sturdiness, rugged 
ness, or what you will, is of extreme 
importance. 

Soldiers are issued test and standard 
rifles and take them through bayonet 
courses, and ob 


courses, infiltration 


stacle courses to determine the struc 


tural strength of the rifle. Field firing 


tests are conducted in which rugged 
ness, durability, and effectiveness are 


ey aluate d. 


Effectiveness in combat is another 


portion of the test that defies precise 


definition. By firing field problems re 
peatedly with different combinations of 


test and standard weapons under the 


infantry ob 


scrutiny of ¢ xperienced 


servers a subjective opinion can be 


formed as to the relative effectiveness 


of the weapons, 

To the researcher or the designer this 
is perhaps the most difficult factor of a 
Infantry 


service test to comprehend. 


combat is a combination of men and 
prompted Napoleon to 


“morale is to the 


matériel that 


say that in battle 


material as two is to one.” 
It is not to be supposed that the rifle 
induces morale directly. But the inter 


play of men and their equipment is 


something known only to experienced 
and men. For this 


infantry ofhcers 


reason the evaluation of the results of 
held 
! 
pletely in the realm of opinion. 
The 


with a rifle are also tested. Among thes« 


hiring tests must remain com 


numerous accessories associated 


are grenade launchers, bayonets, sights, 
cle aning equipme nt, spec ial trigger de 
vices, protective covers, and the ivading 
rifle. Of 


important 1s the 


system of the these perhaps 


the most loading 
system. 

Extensive tests as to the time re quired 
to recharge the magazine of a rifle or 
to reload the rifle are conducted, and 
great weight is given the results. Th 
possibility of loading by means of clip 
or magazine or the alternative of either 
is variously offered by different rifles. 

If clips are offered, they have the 
advantage of light weight and the dis 
advantage of a slow rate of loading in 


round, Contrarily, maga 


seconds per 
zines have the advantage of a high 
rate of loading and the disadvantage 
ot excessive weight. 

When all the tests are completed to 
the satisfaction of the test officer, he 
pauses for a period of reflective thought 
and reviews the results he has gained 


Whe re 


these 


thus far. necessary he repeats 


parts of tests to increase the 


range and base of his data. 


For example, during a submersion 


test should one rifle show an undue 


sensitivity tor a particular type of mal 


function and no cause be found for 
this weakness he will repeat the test 
a sufficient number of times to ascertain 
not only what has wrong but 


This 


guidance to the design agency for a 


gone 


why. will enable him to give 


modification should the rifle show 
otherwise that it is suitable for infantry 
use, 

When the test officer has completed 
all tests to his own satisfaction he then 
writes his report arriving at certain 
conclusions and recommendations. This 
tentative report is then reviewed by the 
analysis department and other person 
nel of the board for possible faulty 
reasoning or inadequate data. 


When all are 


a good first effort, the full 


satished that the test 
represents 
board is convened complete with liaison 


Marin 


British, and the Canadians. Also pres 


Corps, the 


trom the | 


ofhcers 
ent are representatives of the Intantry 
School and perhaps a representative of 
the Armored School or some other in 


terested agency. 


N this session, which may last all day. 


every word of the test report is 
discussed, analyzed, and agreed upon. 
Agreement may consist of agreeing to 
conduct additional tests to answer some 
of the questions raised. In any event, 
shortly thereafter a tentative report of 
the test is published and circulated for 
formal coérdination with all interested 
Field Forces agencies. 

About three weeks later the replies 
are in from these agencies. These re 
plies may challenge the conclusions, the 
recommendations, or even the ade 
quacy and relevancy of the data. Thes¢ 
where 


nearly al 


comments are considered and 


deemed advisable, which is 
ways, acted on. 

The test officer is more nearly a 
godfather than a sire to the report. He 
has guided it through perhaps several 
months of generation and production 
and stands proudly by (usually) when 
the final report is submitted. 

The 


product of the efforts, thoughts, and 


report itself is actually the 


ideas of many experienced personnel 


and should not be lightly considered. 
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The Motor Torpedo Boat 


A resumé of the development of this fast and mughty midget of 


the United States Navy which carries more armament per ton of 


displacement than any other fighting ship regardless 


N the night of January 20, 
boat, commanded by 
Lieut. J. D. New 


City, mouth of 


a 77 loot 
Sulkeley of 
York 


sinanga Bay 


stole into the 
in the Bataan Peninsula. 
The boat’s mission was to attack ships 
of the Japanese fleet, busily unloading 
men and supplies. 

Bulkeley fired his torpedoes into the 
hull of a 5,000-ton freighter and retired 
before guns ashore found their mark. 
Thus one of the first victories won by 
American surface vessels in the Pacific 
during World War II fell to a new 
type of fighting craft—the motor tor 
pedo boat, designated PT. 

This also marked the start of a long 
series of successful and brilliant achieve 
ments by this type of boat, not only in 
the Pacific but also in the European 
theater. 

After the first 
PT’s 


gunboats in the Pacific where 


year of the war the 


were used primarily as motor 
they were found to be extremely 
effective in stopping Japanese 
interisland traffic, scoring an as 
tonishing toll of small supply, 
personnel, and ammunition 

boats. 

The exploits of the officers and men 
of these boats captured the popular 
imagination—much for the same reason 
that the achievement of David against 
Goliath caused thrills and admiration, 
or because of the American trait of 
championing the little fellow. 

If, however, the average person were 
asked the question, “What is a motor 


torpedo boat?”, the answer would, in 


all probability, he yust that it is a small 
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boat that fast and carries tor 


yocs 
pedoc s. The motor torpedo boat does 
this, but it must do a great deal more. 

It is no trick to make a boat go fast, 
but to make it go tast, to make it struc 
turally sound in most types ol weather, 
accelerate rapidly, be seaworthy, ex 
berth three ofh 


tremely maneuverable, 


cers and fourteen men, provide sub 


sistance for these men for three to ive 


. 
days, and, in addition, carry a sub 


stantial portion of its displacement as 
load 
sa problem not easily solved. 
Bulkeley’s 


result of 


pay armament and ammunition 


Lieutenant boat was the 


ae much research, devel 
{ opment, and service experience 
it yust didn’t happe n. The PT 

had no counterpart mong na 


val, commercial, or 


pleasure 
craft. Its de velopment required 
extensive experimentation, testing, and 
good judgment, tove ther with i certain 
amount of luck 
The PT’s main defense is high spee 
and change of pace. Such a change in 
turn depends on acceleration and qui k 
maneuverability. These necessary char 
acteristics demand that the entire struc 


ture, including the various machinery 


components and electrical equipment, 


he ol the lightest weight possible vet 


have adequat« stre ngth and endurance 


of " $22e 


In 1938 and 192 ve 
the PI 


dependable data were i\ 


program pot und 


atlable which 
used, In 1938, five millon 


dollars was appropl iated 


could he 
for an experi 


mental patrol-craft program. In this 


program various types of motor tor 


pedo boats were included. 
A design competition was held for 


boats approximately 59 feet long and 


So teet long. Four of each type were 


constructed, two ol the SQ-loot boats 
from the design of the contest winner 
a Navy design. The 8o 
foot PT’s were built on a plan similar 


Navy's 


were 


and two trom 


to the y-Toot cle Signs. The +O 


boats 


foot boats through 4, 


and the So-loot were Py ‘ 5 


through 5 


| EFORI 


Bureau-designed 


awarding contracts for the 


boats, extensive 


model experimentation was necessary 


A number of models ot different lines 


were towed, and the best ones selected 


From these se lected models 


propx He d mode ls 


hull 


pounding mancu\ 


were constructed to 


test the form for seaworthiness. 


erability, wetne duc 


to spray, ind other characteristic 


Whil 


representatives oi 


this work 


Company went 
boat buslt td 


d with a * hoot 


Hubert S 


turin 
lesign ol ott-Paine 
d PTo Wa 
Army ind Coast 
ol the c test wa the 


in order 


( 

boat, later calle 
Na \. 

The 


al 
) . 
piaciny oO 


Guar 
outcorne 

with the I tri 
twenty 


Boat Company for two 


boats which were to he cop 





British boat and one 77-foot boat which 
was to be of the same construction and 
hull 


extended seven feet aft. 


form except that the lines were 


By this time it was found that the 


5G foot hoats were too short to carry 
successtully the type of torpedoes which 
the boats were specified to carry, and 
it was also believed that a boat longer 
than seventy feet would be more suc- 
cesstul in carrying the prescribed arma 
ment. 

By the summer of 1941 the construc- 
tion of twenty-four 77-foot Electric 
Boat Company (Elco) boats, a Huckins 
boat known as PT69, and a Higgins 
boat known as PT70 was well under 


wav. A squadron of twelve boats of the 


The PTS5S88, a late World War II model built by 


Boat Company, was heavily armed for its size 


cracked in the pounding area torward. 
These were then strengthened. 

\fter this strengthening, a weakness 
the chine—the 


developed at juncture 


of the bottom and side—requiring ad 
ditional gussets and fastenings. 


had 


a weakness developed at the 


As soon as this been accom- 


plishe d 
additional 


the deck 


Ww hic h required 


the 


gunwale 
strength at juncture of 
and the side. 

words, we were chasing 


hull. As 


one member had been strengthened to 


In other 


stresses around the soon as 


take its share of the load, the stresses 


were then transferred to the next point 


of weakness, and so on. It was this 


type of service testing which enabled 


the Electric The 590-foot 


Navy photo). 


PT3, one of 
for the Navy, showed high speed in trial runs 


and fuel consumption. The boats had 
to traverse a 190-mile course at maxi 
mum sustained speed in very rough 
seas. 

The Board finally recommended that 
the Elco 77-foot boat, the Higgins 78 


Huckins 


construction of 


foot boat, and the boat be 


considered for future 
motor torpedo boats. The Packard V-12 
marine engine was adopted as_ the 
standard main propulsive unit. 


The PTS, 


reau-designed boat to be evaluated in 


aluminum the only Bu 


the comparative tests, was not included 


because of the critical shortage of 


aluminum for boat construction, al 


though it had given a creditable per 


formance, 


craft to be built 
Navy photo). 


the first such 





-o-loot Elco design had been placed in 


service. From them a mass of operating 
data was obtained. 
Service operation gave an excellent 


hull 


and contirmed the fact that 


measure of and machinery per 


formance 
the foot boat was too short to meet 
the demands placed on it. 

The following is an example of the 
type of information ostained from the 
operation of these vessels and how this 
information was used to correct weak 
nesses, 


It was found that, when the boats 


proceeded at various speeds through 


hull 


different sea conditions, frames 
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the designer finally to arrive at a well- 


balanced structure. 
Since new construction programs 
were in the offing, it was essential that 


the prototypes tor these programs be 


This Navy 


Board of Inspection and Survey in the 


selected. was done by the 


summer Of 1941. 


These comparative tests, which are 
usually referred to in the Bureau of 
Ships as “Plywood Derbies,” rated the 
boats for various characteristics includ 
ing structural sufhciency, habitability, 
access, arrangement for adequate con 
facilities, tactical 


trol, communication 


diameters, sea keeping qualities, speed, 


number of 


The 


rowed to three, 


types was thus nar 


ind the three builders, 
Higgins, Eleo, and Huckins were re 
quested to submit new designs based 
on revised requirements and their ex 
perience. Each one of these designs was 
examined closely by the Bureau in con 
sultation with each contractor, modifica 
tions made, 


Unal 


1941—the 


and the designs accepted. 


this time the summer of 


major emphasis had_ been 
placed on the development of the most 
satisfactory hulls and machinery plants. 
With this goal in sight, attention was 
sharply focused on the armament to 


be carried. 
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Above, a group of Higgins-type PT's, camouflaged for active duty, on high-speed maneuvers (Navy photo 


Above, one of the most unique of recent postwar models, the PTS10, 


Above, the experimental “Hellcat” used for design 
is an experimental craft of all-aluminum construction (Navy photo). 


research only during World War II (Navy photo) 


- 


- 
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At left, the PTSI1, like the PTSIO, is con- 
structed entirely of aluminum. However, 
the S11 has an all-welded aluminum hull, 
believed to be the first such hull of its 
size in the world. It is shown making a 
high-speed run in Chesapeake Bay with 
crew at general quarters (Navy photo). 
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Originally, the armament consisted 
merely of two 21-inch torpedoes to be 
fired from the stern, and two twin 
caliber .50 machine guns. This was en 
tirely inadequate for the boats to ac 
complish their missions successfully. 


The 


began in 


boats on which construction 


1941 
carry four torpedoes in tubes, two twin 


Me 9 


were authorized to 


caliber .50 power 
driven turrets, and one 
20-mm. mount, At this 
full load 


displacement of these 


time the 
boats was approxi 
mately 103,000 pounds, 

As reports began to be received 
from squadrons in action in the Pacific, 
it was quite apparent that the race 
was on between the armament and am 
munition to be carried and the ability 
of the hull and machinery to keep 
The that 


the 


pace, more armament was 


added, more structural strength 
and electrical power were required as 
well as propulsive power to maintain 
required speeds. 

Approximately one year after Pearl 
Harbor the armament consisted of four 
aircraft-type torpedoes, two twin caliber 
mounts, one 


50 scarf-ring 40-mm. 


single Army-type gun on a_ special 
pedestal mounted aft, one 20-mm, gun, 
and a 60-mm. mortar, plus a smoke 
generator, 

This great increase in armament was 
compensated for in part by having 
the torpedoes carried in racks which 
dropped them over the side rather than 
having the torpedoes fired from tubes. 
The elimination of the tubes accounted 


for a substantial saving in weight. 


D VEN wtth this array of armament, 
4 


if Was not uncommon to receive re 
ports from the forward areas that addi 
tional caliber .50 or 37-mm. guns had 
from some airheld 


heen “borrowed” 


and installed by the crew. It was also 
common in examining action reports to 
find that the expended ammunition was, 
in almost every case, more than that 
on the boat’s ammunition allowance. 
Toward the end of the war the 
actually authorized armament consisted 
of the items above plus a 374mm, gun 
two projectors for 5-inch 


and spin 


stabilized rockets. 
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All ammunition was carried topside 
in ready service. All space below which 
at one time or another had been desig 
nated as a magazine had long since 
been occupied by added electronics and 
other equipment. 

There is litthe wonder, therefore, that 
despite increased propulsive power and 
increased hull stre ngthe ning, the Spx ed 
of the vessels decreased and hull fail 
ures became more frequent. These boats 
carried more armament per ton of dis 
placement than any other combatant 
ship. 

In 1944 the Bureau of Ships saw 
that the PT’s being built at that ume 
were becoming obsolete rapidly because 
of the additional loads that they were 
called upon to carry in order that they 
might perform their assigned function, 
so in August 1945, tour experimental 
boats were authorized. 

The characteristics of the four boats 
were based on war experience and were 
established by the Navy General Board 
extensive review of 


alter an many 


recommendations by boat captains, 
squadron commanders, the Bureau of 
Ships, and other activities. From these 
characteristics, which were reviewed 
later by the Navy Ships Characteristics 
Board, the Bureau of Ships prepared 
a circular of requirements and general 
preliminary design. 

Contracts were awarded to three 
shipbuilders and a naval shipyard whose 
naval architects and engineers had had 
experience with these craft. The pur 
pose in placing the construction in this 
manner was to capitalize on experience 
and know-how. 

The Navy now has the PT’s 809 to 
812, all of which are built of aluminum. 
They have identical main propulsion 
units of four Packard engines with con 
siderably higher horsepower ratings 
than those used during World War II. 
They have identical auxiliary generators 

115-volt, 60-cycle, 3-phase—designed 
to meet all electrical load requirements. 

Although the boats are experimental 
and differ considerably in their basic 
designs, many features and components 
which were not necessarily experimental 
are common to them. 

Such 


hatches, CO® systems, certain pumps, 


items as watertight doors, 


and other equipment are identical, 


which, without sacrificing the experi 
mental nature of the designs, help in 
the over-all maintenance problem. 
The PTS8o9 was built by the Electric 
Boat Company at Groton, Conn.; the 
PT810 by the Bath Iron Works, Bath, 
Me.; the PT811 by John Trumpy and 
Sons, Annapolis, Md.; and the PT812 
by the Philadelphia Naval Shipyard. 
The 
hulls believed to be 
hulls of 


latter two boats have all-welded 
the first all-welded 
aluminum this size in the 
world. 

The armament carried by these boats 
is considerably greater than their fore 
runners. They will be fitted with the 
latest type of torpedo directors and are 
capable of carrying the latest type tor 


pedoes. 


LUMINUM has displaced wood as 

a structural material for PT boats 
because the weight of a wooden hull 
cannot carry the presc ribed armament, 
electronics, and propulsive power and 
meet its speed and maneuverability re 
quirements. The use of aluminum has, 
of course, introduced new problems 
which are being solved as they occur. 

The four boats which now comprise 
Motor Torpedo Boat Squadron One 
are undergoing evaluation tests at Nor 
folk. In these tests, certain deficiencies 
are being encountered but to a much 
lesser degree than in the original PT’s. 

It is natural to expect that in the at 
tempt to build light but strong struc 
tures, weaknesses will develop which, 
however, can be corrected. 

The PT development program has 
been of value to the Bureau of Ships 
from the standpoint of design of equip 
ment for other types of ships. Because 
of the high restriction on weight, equip 
ment has been developed which is 
readily suitable for use on other ships. 
Aluminum welding techniques have 
found their application in new de 
stroyers and other vessels. 

The design and development of any 
ship are never complete. Changes in 
operational requirements and tactics to 
gether with advancements in mac hinery 
design and materials call for continual 
The 


present motor torpedo boats are serv ing 


modification and improvement. 


as valuable sources of information in 


the design of small, high-speed craft. 
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Explosive Bullets 


During the American Civil War several designs for explosive 


projectiles for rifles or rifled muskets were developed by 


the ordnance makers of both the North and the Confederacy 


HE American Civil War of 
1861-1865 provided a great stim 
ulus to arms and ammunition 
inventors. Many of the ideas then tried 
out were later forgotten. The various 
cannon used and their large variety of 
projectiles are fairly well recognized. 
However, several kinds of small-arms 
ammunition of a specialized nature are 
almost unknown, even though they had 
were listed in 


considerable use and 


contemporary ordnance documents as 


standard types. Among these were 
several designs for explosive bullets for 
use in rifled muskets or rifles. 

The announced purpose for such pro 
jectiles was for firing at ammunition 
wagons or other combustible matériel 


No doubt a 


soldiers got in the way, and this led 


targets. tew untortunate 
to exchanges of accusations between 
the combatant forces. The Congress 
heard several bitter speeches charging 
Confederates with use of this inhuman 
device. 

Asa result of the publicity thus given 
to explosive bullets, most of the Euro 
pean powers signed a convention a tew 
years after the Civil War limiting the 
use ol explosive projectiles to calibers 
of one inch or larger. 

several before the Civil 


k* R 
War, explosive bullets had been used 


big-game hunting as 


years 


in Europe for 
well as military applications. The first 
shells invented contained a charge of 
black powder which was ignited by an 
ordinary percussion cap placed in the 
nose of the bullet. had a little 


bottle to the 


Some 


copper opening tront 
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Colonel Lewis is a military 
historian and an authority on 
small arms. At present he 1s 
assigned to the Rocket Branch 
of the Research and Develop 
ment Division, Office, Chief of 
Ordnance, Washington, D. C. 





(Fig. 1a). Forsyth made an improve 
ment, in which the shell was in two 
pieces, swaged together after loading. 
(Fig. 1b). 

The Jacobs shell (Fig. 1c) was an 
other variant, in which the detonating 
and black powder were both placed 
in a copper tube. In 1857, during ex 
periments made at Enfield, General 
Jacobs blew up caissons with them at 
2,000 yards. W. W. 
book, “Modern 


don, 1571), stated: 


Greener in his 
Breechloaders” (Lon 


“We 


that an ordinary conical bullet having 


have found 
a deep hollow similar to an ‘Express’ is 
quite as effective as the copper bottle or 
the Forsyth swage shell, loaded with 
the same compound, which is sulphuret 
of anumony and chlorate of potassium 
in equal parts,” 

An American 


Jacobs idea, patented by Mead, substi 


modification of the 


tuted a copper caliber .22 rim-tire car 


tridge case for the plain tube. Some 


retained their normal rim priming and 
black-powder charge. Others were filled 


with priming mixture. 


Such bullets expanded at the fore end 


and caused very serious wounds. From 


contemporary accounts they were at 


least fairly successful against their an 


nounced military targets—ammunition 
wagons. 
On November 22, 


Gardiner, Jr., 


Samuel 
40405) 
This 


contained a little bottle or flask of cop 


15632, 
(No 


another form of explosive bullet 


patented 


per, cast into the ball and opening to 
the rear through a slightly projecting 
The 


filled with priming compound and the 


lead tube (Fig. 2a). bottle was 
communicating tube with slow-burning 
powder which acted as a luz 

The burning time was supposed to 


be 1% 


seconds, which would corre 
spond to a range of about 300 yards to 
point of burst. An impact before reach 
ing this distance would probably result 
in an explosion also. Pertinent extracts 
from the Gardiner patent claim follow 


“I have 


improvement in explosive projectiles for 


invented a new and useful 


muskets and other small arms 


Characteristics of the caliber 577 CSA explosive bal! cartridge 





Diameter of ball—.574-inch 

Weight of ball (average 
grains were noted 

Powder charge—50 grains 


Total cartridge (average 
Package of ten cartridges 





500 grains 


Paper wrapper, powder case, and string 
563 grains 
5,776 grains 
Including: Package paper and string—56 grains 
Pack of 12 musket caps 


extreme variations of 481 to 526 


13 grains 


68 grains 











Figure 3a is a side view of an explosive 
shell for muskets and other small arms. 
Figure 3b is an end view of the same, 
showing the fuze chamber. Figure 3% 
is a longitudinal section, showing the 
shell ready for filling. . .. The nature 
of my invention consists in... forming 
and casting the shell in one operation. 


“The 


manufacturers. | 


mac hine 1S similar to type 


recommend using a 
fuze which is safe in the hands of the 
parties who may fire it and is more cer 
tain in its explosion, as the fuze mixture 
can be set to explode in one, two, three, 
or more seconds. Explosive caps may 
also be used to set fire to the explosive 
material. They are not safe to handle or 
transport. Therefore | recommend tuze 
instead... . 

“A is the body of the shell made of 
lead or any other material which will 
flow freely into the mold. B is the in 
side chamber for holding the explosive 
substance or compound. C is the cavity 
which holds the fuze material. D is the 
small hole leading from the fuze, C, to 
the inner chamber, B (Fig. 3c). 

“A cartridge is attached in the usual 
manner to the shell. When the musket 
or gun 1s hired, the powder ignites the 
fuze which will burn one or more 
seconds, as the time of burning the 
fuze may have been arranged. When 
cup 1s 


the explosive material in the 


ignited, the shell immediately explodes.” 


( RDNANCE records show a total of 

“23,350 Gardner's (sic) ‘explosive 
bullets’ or ‘musket shells’ were issued to 
troops.” They were used in calibers .54, 
The caliber .54 bullet 


363 grains; the 


58, and .69. 


weighed caliber .58 
weighed 451 grains. 

The Gardiner-type explosive bullet as 
used by Federal troops was made up in 
a distinctive paper cartridge, having the 
smooth front portion of the bullet pro 
truding from a pasted cylindrical pow 
der tube that lacked the familiar “pig 
tail” of the standard service ammuni 


tion, 

It is recorded in the “Medical and 
Surgical History of the Civil War” that 
some 10,000 rounds ol this ammunition 
were captured and soon thereafter used 
against Union troops. This incident led 
to the story that the Confederates never 


made such bullets but only used some 
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Fig. 1, above, cutaway drawings of (a 
percussion-cap explosive shell, (b) For- 
syth swaged shell, and (c) Jacobs shell. 





ae 











Fig. 2, above, cutaway drawings of 
a) Gardiner bullet and (b) Con- 
federate explosive bullet. Fig. 3, 
below, Gardiner patent drawings. 





(6) 
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which they had captured. H. E. Hayden 
wrote to Jefferson Davis on September 
15, 1879, in an effort to pin this story 
down. He wrote, in part: 

“T wrote you as to whether the Con 
federacy had ever authorized the use 
of explosive or poisoned rifle balls as 
charged by Lossing. U.S. medical re 
ports contain no records, and the ar 
chives at Washington contain no evi 
dence of Confederate use of such mis 
siles? 

“Records in The Adjutant General's 
Office show that the U.S. did purchase 
110,000 rounds of the Gardiner musket 
shell; that 35,000 rounds were issued to 
the U.S. armies; that 10,000 rounds of 


these were abandoned in Virginia, and 


that 10,000 rounds were used at Gettys- 
burg | Note: Gardiner bullets have been 
found on the Gettysburg battlefield]. I 
secured from the U.S. Ordnance Bureau 
twelve Gardiner musket shell, the pat 


tern of which I note. 
U.S.A., in 


formed me that the Confederate troops 


“General E. L. Dana, 


did fire explosive balls at his command, 
and his ordnance officer told me they 
were cartridges lost the day before.” 

If Mr. Davis replied, I was unable to 
find his answer. However, the Con 
federate Government did make and use 
such ammunition. 

In his memoirs, General Grant said: 
“The 


(Vicksburg) explosive musket balls no 


enemy used in their defense 
doubt thinking that, bursting over our 


men in the trenches, they would do 
some execution; but I do not remember 
a single case where a man was injured 
by a piece of one of these shells. Where 
they were hit and the ball exploded, 
the wound was terrible. In these cases 


ball 


Their use is 


a solid would have hit as well. 


barbarous because they 


produce increased suffering without any 
those 


advantage to using 


increased 


them.” 


S IRN testimony of several Conted 
erate officers, taken from the “Rec 
ords of the Union and Confederate 
Navies,” gives certain details: 

Lieut. Beverly Kennon, C.S.N.—“I 
also had shells made for the muskets 
and Mississippi rifles—September 19, 
1862.” 

Commander 


Minor.—‘‘Lieutenant 


Kennon ordered the manufacture of 


100,000 rounds of musket shells at 15 
rounds 


of which 39,000 


cents apiece, 
are now at the Naval Laboratory at 
Many New 


were of no use in the 


Atanta, Ga. were lost in 
Orleans. They 
Navy and a dangerous projectile, and 
many exploded in the operation of ram 
ming. Their sole value lay in the com 
ponents of lead and fulminate of mer 
cury. As Ordnance Officer I would not 
authorize their use at any time.” 

Commodore Preble.—'C.S. sharp 
shooters used explosive balls. Dr. Burton 
has one. A conical ball, pointed and 
charged with fulminate.” 

Some of the C.S.A. explosive ammu 
finally been identified. It 


nition has 
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appears to be an attempt to copy the 
Gardiner bullet, leaving out the copper 


insert (Fig. 2b). The prejecting tube 
at the base is also omitted. Its lack 
would very likely cause a considerable 
number of muzzle bursts in firing the 
round. 

It is possible, of course, that this 
bullet was earlier than the Gardiner, 
and that the latter was a refinement. 
This is suggested by the fact that they 
were in manufacture a year before the 
Gardiner patent date and that some 
were presumed to have been captured 
at New Orleans. 

The specimens identified are caliber 


577 (Fig. 6). It is evident from the 
testimony that caliber .69 was also 
made, and it is likely that the bullet 


mentioned by Lieutenant Kennon as Fig. 4, above, left to right, Gardiner cartridges cals. .69, 58 and bullet, and .50. Fig 
5, below, left to right, end view of C.S.A. explosive bullets, top, cals. .69, 577, 577 


being ordered for the Mississippi rifle Pw oO x ‘ 
swelled, and .54; bottom, Gardiner cal. 58 bullet and 58 Gardiner variation. 


was caliber .54. 


ss 


ene fulminate in the cavity has 


caused deterioration of the lead in 


——- 
as ~ v4 s 
most specimens examined. This caused te \ fe ' 
the thin base of the ball to expand and \ ) j r. 4 
crack. Some cartridges show swelling YE ‘ vA 
_ 
u 


through the paper (Fig. 6), with 


small tears and a visible ridge at the : 

junction of ball and powder charge. In f; \ 

fact, it was this external evidence which e ) 

led to discovery of the round’s exist Rs, Ly 
’ 


ence. This is the only one of the Civil 


War explosive-ball cartridges which has 
been found in the original package, so 
complete description th ciatatino the Fig. 6, below, examples of Confederate explosive cartridges showing, left, caliber .69 
table on page 947. cartridge and bullet; center, caliber 577 cartridge, bullet, and sectioned bullet; 
The only marking on the outside of and, right, caliber .577 wrapper broken by partially swelled bullet at far right. 
the package is “Cal .577 Enfield” hand 
written in ink. This departure from the 
standard C.S.A. procedure of stamping 
all packages with caliber, place, and 
date of manutacture was no doubt based 
on the desire to keep the existence of 
this type of ammunition from being 
publicized. 
Though there is no marking to indi 
cate place of manufacture, the shape 
of the percussion caps, the method of 
cutting the outside wrapper, and the 
color and texture of the paper are all 
characteristic of the Richmond Arsenal. 
The author would appreciate infor 
mation on any other cartridges of the 
general type described, as well as any 
labeled packages of the Gardiner or 


other varieties. 
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Month by Month: Highlights of the National Defense 











Army’s Newest Weapons 


Gen. Matthew B. Ridgway, Army 
Chief of Staff, recently discussed pub 
licly the capabilities of new weapons 
in the Army’s arsenal. 

To achieve greater firepower, dead 
lier and more accurate weapons are 
now being made available to our troops. 


The 


have joined Army units in Europe. The 


new 28%0-mm. cannon battalions 
weapon offers all the advantages in 
herent in artillery and is particularly 
effective against targets of fleeting op 


portunity. 


“To implement the power of ou 
artillery stil 
Ridgway said, “we are exploiting 
roe kets 


further,” General 


the capabilities of and 
guided missiles. Guided missiles 
will give the Army the ability to 
fire with accuracy de ep into enemy 
territory from well behind our own 
advance forces, and rockets offe) 
mobility, accuracy, and heavy fire 


power at relatively cheap cost.” 


The Army has a complete new se 
ries of tanks which went into produc 
tion following the outbreak of the Ko 
rean war. These tanks feature stouter 
armor, preater speed, and an improved 
fire-control system which gives greater 
probability of first-round hits. 

To accompany the tanks to the ob 
jective, armored personnel carriers are 
in production. These have already seen 
action in Korea and have proved of 
great value in protecting troops against 
small-arms fire and shell fragments. 

“One of the greatest single improve 
aviation,’ General 


ments in Army 


Ridgway declared, “is represented by 
the cargo helicopter. In Korea, heli 
copter companies supplied front-line 
units ranging in size from battalions to 
divisions tor periods of from three to 
seven days.” 


The 


lighter communications equipment of 


Army Is now equipped with 


greater range and power. Of 350 major 


Signal Corps items now in general pro 


curement, 236 have been newly devel 


950 


oped since World War II or represent 
such improvements on World War II 


items as to be, in effect, new items. 


{nother great stride forward has 
been the development of the first 
operational antiaircraft guided mis 
sile, the Nike. The Nike can track 
and engage aircraft flying at high 
speeds and can achieve a very high 
incidence of hits. lt can reach out 
to ranges and altitudes well beyond 
the maximum capabilities of stand 


ard antiaircraft guns. 


“We are constantly striving to achieve 
added capabilities, to enlarge our mo 
bility and striking power, and to adapt 
our tec hniques and organization tor 
the application of this increasing poten 
tial to the changing conditions of war 
fare,” General Ridgway concluded. 
“Our goal is to maintain our techno 
logical superiority in every 
military endeavor within the Army’s 


sphere.” 


The Hydrogen Bomb 


Rep. W. Sterling Cole, chairman of 
the Joint Congressional Committee on 
Atomic Energy, recently stated that one 
plane, carrying one hydrogen bomb, 
can unleash on a target a cargo of de 
structive force exceeding all the TNT 
dropped on Germany, Italy, and Japan 
combined throughout all of World 
War II. 

Mr. Cole said that during the 1952 
tests in the Eniwetok Atoll in the Pa 
cic Ocean a hydrogen device had 


completely obliterated the test island. 


“It tore a cavity in the floor of the 


ocean—a crater—measuring a full 
mile in diameter and 175 feet in 
depth at its lowest point. The di 
ameter ,of this crater would en 
all of Chi- 


compass downtown 


« ago.” 


If a hydrogen bomb were dropped in 
New 


would be blasted one mile in diameter. 


York’s Times Square, a_ hole 


Within a radius of three miles in all 


line of 


directions, there would be complete 


destruction. Beyond this and within a 


radius of ten miles, there would be 
other damage. 

Mr. Cole indicated that signal suc 
cess can be obtained against attacking 
enemy bombers by small atomic de 
fense weapons adapted to antiaircraft 
uses. He expressed his belief that the 
best and surest prevention of nuclear 
weapon war lay in maintaining an ever 
increasing strength in retaliatory strik 
ing torces. 

The new British White Paper pre 
sented to Parliament by the Minister 
of Defense discusses the probable na 
ture of a future global war in which 


both sides would possess the atomic 
bomb as follows 

“If by some miscalculation in Com 
munist policy, or by deliberate design, 
a global war were to be forced upon 
us, it must be assumed that atomic 
weapons would be employed by both 
sides. In this event it seems likely that 
such a war would begin with a period 
of intense atomic attacks lasting a rela 
tively short time but inflicting great 
destruction and damage. 

“If no decisive result were reached in 
this opening phase, hostilities would de 
cline in intensity, though perhaps less 
so at sea than elsewhere, and a period 


of ‘broken-back’ 


during which the opposing sides would 


warfare would follow, 


seek to recover their strength, carrying 
on the struggle in the meantime as best 


they might. 


“Such a prospect emphasizes yet 
again the prime necessity of bas 
ing our defense policy upon the 
prevention of war. It also makes 
clear the need to keep the lead 
hold in technical 


which we nou 


develooment on which we must 
rely to offset the pre ponderance of 
man 


the Communist states in 


pou ¢ 


must be able to 


shock. 


serve forces must be capable of rapid 


“Our 


withstand the 


active torces 


initial Our re 
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mobilization behind the shield which 
our active forces provide and be ready 
to perform their combat tasks at the 


earliest possible moment.” 


Industrial Plant Dispersal 


Special tax concessions are being em 
ployed to encourage the building of 
new defense production plants outside 
of New York’s metropolitan area. 

A report prepared by the Metropoli 
tan New York Industrial Dispersion 
Committee suggests that new industries 
of importance to defense be set up at 
least ten miles beyond a line stretching 
roughly sixty-five miles from east to 
forty-ive miles from north 


west and 


to south. The area considered poten 
tially dangerous includes most of New 
York City and large parts of New Jer 


sey 


The committee, which has counter 


parts in all major industrial areas, was 
with assessing the damage 


charged 


likely to occur in an atomic or other 
bombing and to advise the Govern 
ment on the areas where new plants 


should be established. 


In the future, a company planning 
a new plant in the New York area 
can apply to the dispersal com 
mittee for a special tax-amortiza 
tion certificate, provided the plant 
will be located outside the danger 


OUS areds. 


The tax certificates enable the pro 
ducer to write off for tax purposes a 
percentage of his investment as de 
preciation within five years instead of 
the twenty years or more normally re 
quired, 

The Federal policy for industrial dis 
persion was announced in 1951 to as 
sure greater relative security of the 
country’s industrial plants from atomic 


attac k. 


Government vs. Industry 


A new directive by Defense Secre 
tary Charles FE. Wilson orders the mili 
tary services to discontinue processing 
iron and steel scrap and other business 
activities which can be performed sat 
isfactorily by 
Mr. Wilson 


Department supports the basic princi 


private enterprise. 


said that the Defense 


ple that free competitive enterprise 
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The Executive Committee of 
the American Ordnance Associa- 
tion at its semiannual meeting 
in Washington on March 4, 1954, 
adopted the following resolution 
concerning the report of the 
Committee on Organization of 
the Army which was submitted 
to the Secretary of the Army by 
the Advisory Committee’ on 
Army Organization on Decem- 
ber 18, 1953: 

“The American Ordnance As- 
sociation joins with other citi- 
zens of our country in expres- 
sions of deepest thanks to the 
members who comprise the 
Committee for their efforts and 
painstaking analysis during the 
long hearings and deliberations 
which preceded the issuance of 
their report and on behalf of 
all students of the logistics of 
ordnance extends felicitations to 
these gentlemen: 

Paul L. Davies, president, Food 
Machinery & Chemical Corporation, 
San Jose, Calif., Chairman 

Harold Boeschenstein, president, 
Owens-Corning Fiberglas Corpora- 
tion Toledo, Ohio; vice-chairman 
of operations, War Production 
Boar! 1942-1945. 

C. Jared Ingersoll, Kansas, Okla 
homa & Gulf Railway Company, 
Philadelphia, Pa.; chief, Philadel- 
hia Ordnance District, World 

ar Il 

Irving A. Duffy, vice-president 
purchasing, Ford Motor Company, 
Detroit, Mich.; chief, Legal Di 
vision, Ordnance Department, U. S 
Army, World War II. 

Lieut. Gen. L. L. Lemnitzer, 
Deputy Chief of Staff for Plans and 
Research, Office of the Chief of 
wes U. S. Army, Washington, 
» ¢€. 


“The Executive Committee of 
the A.O.A. approves most en- 
thusiastically all those recom- 
mendations of the Advisory 
Committee on Army Organiza- 
tion which relate to military 
supply management. 

“The Executive Committee 
unanimously agrees that these 
recommendations should be put 
into effect without modification 
and promptly for the greater 
efficiency, economy, and morale 
of the Army, and especially as 
a guarantee of more prompt, 
effective, and efficient operation 
of the supply services of the 
Army.” 











should be fostered by Government, \s 


a consequence, privately owned, or 
Government owned and privately op 
erated commercial and industrial-type 
will he used by the 


facilities Depart 


ment to the greatest practicable extent. 


1 congresxonal committee has 
been investigating coffee roasting, 
paint, box and rope manufacturing, 
and similar activities conducted by 


Government agencies 


A memorandum issued by Assistant 


Defense Secretary Charles S. Thomas 


requests the military services to indi 


cate which of their sixty-one iron and 
steel scrap processing operations they 
propose to discontinue. 


The 


busine $s 


services may still continue some 


activities if private facilities 
are too far from the point of military 
demand or if they cannot meet military 
demand at all times without delay 
Other 
take 


of substantial savings to the Govern 


factors which the services may 


into account include the prospect 
ment resulting trom permanence at a 
Government facility or any other factor 
clearly demonstrating a particular Gov 
ernment operation to be in the public 
interest. 


However, Mr. 


dum makes it clear that the 


Thomas’ memoran 


pr sump 


tion will run heavily against continu 


ing such operations that can be car 


ried on just as efhciently by private 


companies, 


Arms Aid to Nato 


Lisenhower has informed 


had 


shipped $7,700,000,000 worth of weap 


President 


Congress that the United States 
ons and other military equipment to its 


allies since October 1949. 


The figure covered the period from 
the start of the military-assistance 
Nearly half, or $3,800, 


000,000, Was shipped last year 


program. 


that, of the 


lex lare d 


arms 


The 


whole 


report 


amount of aid, nearly 


$6,000,000,000 went to Western Euro 
and that these nations 


pean nations 


spent more than $25,000,000,000 of 
their own funds in the 4-year period 
to build up North Adantic Organiza 
tion defenses 

The 
NATO had increased threefold by the 


end of 1953 as compared with 1951, 


number of active divisions in 


and airplane strength more than dou 
bled. had 


largely replaced by jets. Instead of 1 


Piston-driven aircraft been 


airfields, there were more than 120 


available for at least limited use, and 


more were planned for the next two 


years. 

The President said that NATO coun 
tries would spend $250,000,000 on mill 
tary construction mn and about 


half 


line system. In this system, more than 


1954 


yo mto a petroleum pipe 


would i 
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3,000 miles of pipelines will be linked 
up with ports on the English Channel 
and Mediterranean coasts so that the 
network can be supplied by the NATO 
tanker fleet. 

The 


flow of jet 


system will assure a constant 


NATO air 


will be 


fuel to the 


forces. Parts of the system 


available next summer, and the entire 


network is scheduled for completion 
by the end of 1955. 

The President listed the following 
matériel delivered to United States al 
lies in the four years that ended on De 
cember 31, 1953: 99.444 electronic and 
signal equipment items, 30,792 tanks 

176,343 
30,037 artillery 


rounds of 


and combat vehicles, motor 


transport vehicles, 


pieces, 35,372,000 artillery 


ammunition, 601 naval vessels, and 
5.340 arcralt. 

The report stated that in 1952 and 
1953, under the Offshore Procurement 
Program, the United States placed $2, 
200,000,000 worth of contracts in Euro 
peon countries for military items fur 


Military 


Program. Payments for deliveries are 


nished under the Assistance 
expected to reach $500,000,000 In 1953 
1954 and will be an important source 


of European dollar earnings. 


Turkey, 


and Iran was put at $761,000,000 


Military aid to Greece, 


in the 4-year period and that to 


the Far East at $1 179,000,000 


Military assistance to the French 
Union forces fighting the Communists 
in Indo-China received the highest pri 


The 


shipments in 1953 was fifty per cent 


ority. monthly rate of military 
higher than in 1952. By the end of 
1953 almost goo ships bearing arms 


had Viet 


Nam ports and had delivered to the 


for Indo-China arrived in 


French and associated forces signifi 
cant quantities of military supplies. 

In discussing the economic aspects 
of the Mutual Security Program, the 
report declared that general improve 
ment in world economic conditions 
had made it possible to reduce assist 
ance to Western Europe. It was noted 
that 1953 brought an end of economic 
assistance to Austria, Belgium, Den 
mark, Iceland, Ireland, Luxembourg, 
the Netherlands, Norway, Portugal, 


and Sweden. 


952 


warned, however, that 


The 


Europe’s economy was still shaky. 


report 


The Foreign Operations Adminis 
tration, the report stated, is expanding 
technical coéperation and special eco 
nomic aid programs in the less-devel 
oped parts of the world. In some cases, 
economic aid will be carefully geared 
into the objectives of the technical co 


Operation program. 


Military Surpluses 


A congressional investigating com 
mittee reported that approximately $10 
billion worth of surplus supplies are 
piling up. 

Great sums are being spent for stor 
age and reconditioning, despite the 
fact that the supplies are useless for 
Stocks 


were not sold when they might have 


military emergency purposes. 
had wide consumer appeal at bargain 
basement prices because, according to 
the committee, the selling campaigns 


were uninspired. 


The suggestion was made that if 
the services learned the sales tac 
tics of American business, they 
might clear their overloaded ware 


house Ss. 


While the services were insisting that 
they could do the disposal job best, the 
committee asserted that the services ap 
peared ignorant of the actual value of 
the surpluses on hand. 

A committee member stated that one 
station was holding on to surplus sad 
dles such as were used in wars long 
ago. 

Concern was expressed over the fact 
that the Navy had found 10,799 twenty 
millimeter guns to be obsolete but still 
held on to them. No specifle suggestions 
were made as to their disposal, but the 
Secretary of the Navy was urged to 
decide promptly whether they could be 
taken out of surplus in some legal way. 

Armed forces sales tactics were 
sharply criticized. The committee said 
that the terms of sale were arbitrary 
and difhcult for prospective purchasers 
to meet, and that many exhibits were 
held in junk yards. 

Army officials said they were going 
to help solve the surplus supply prob 
lem by more living “off the shelf.” 


They planned to reduce the active 


stocks of the Quartermaster clothing 


and equipage division by eighty-hve 


per cent by September 1956. 


would reduce nou 


This 


valued at $1,945,000,000 to $200, 


supplre 


000,000. The total reduction would 
be the equivalent of vacating two 
depots the size of the Richmond 
(Va.) depot, which is one of the 
largest in the Army with five mil 


lion square feet of space. 


All services assert that they are try 
ing to perfect their supply-management 
systems, adopt new inventory-control 
methods, and abolish old unworkable 


The Navy an 


its streamlined supply 


accounting 


that 


programs. 
nounc ed 
system had enabled it to save about $1, 


50 ),000,000, 


No Maginot Line 

Adm. Arthur W. Radford, 
man of the Joint Chiefs of Staff, has 
Nation 


States was not building a Maginot Line 


Chair 


assured the that the United 
of atomic defenses. He expressed the 


Nation 


prisoner of its own military posture if 


belief that “this would be a 
it had no capability other than one to 
deliver a massive atomic attack.” 

In an address before the Econom 
Club of New York, Admiral Radford 
declared that the Joint Chiefs of Staff 
are putting emphasis on our advan 
tages—air power, new weapons, and a 
high state of combat readiness. 

“Our planning does not subscribe to 
the thinking that the ability to deliver 
massive atomic retaliation is, by itself, 


adequate to meet all our security 


needs,” he said. “It is not correct to 
say that we are relying exclusively on 
one weapon, or one service, or that we 
are anticipating one kind of war.” 
The present program, he indicated, 


is based on three imperatives. 


must have mobile, 


“We 


combat-ready units capable of be- 


strong, 


ing projec ted wherever required,” 
he said. “Not enly that, we must 


Aave allies.” 


In addition, he asserted, “we should 
continue to draw a distinction between 
trade (with the Soviet bloc) which 
contributes to peace and trade which 


contributes to war.” 
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The Problem of Military Manpower 


An Editorial 


EW weapons and new machines are no substitute for 

a fighting heart. Our armed forces have always been 

characterized by a high degree of leadership. This 
dedicated and fearless leadership has come from a professional 
officer corps and from a professional cadre of noncommis 
sioned ofhcers. 

This has always been, and is today, our Defense establish 
ment’s great and indispensable reservoir of character, devo 
tion to duty, loyalty, and superb competence. 

Destroy or weaken this hard core of experienced personnel 
and no amount of atomic technology will be able to com 
pensate for so great a loss. Leadership is more than ever 
necessary in the present atomic age. The professional quali 
fications of our officers must be equal to the complicated and 
highly specialized tasks they are called upon to accomplish 
in strategy, tactics, and logistics. 

Yet it is an alarming fact that our services today are con 
fronted with an ominous decline in leadership potential. 
The problem has two phases. The first is to retain experi 
enced and highly qualified career personnel. The second is 
to attract able young men imbued with a desire to make the 
~a lifetime career. 


armed torces—land, sea, air 


Our armed forces need men dedicated to the ideals of 
patriotism. The magnitude of this need is clearly indicated 
by the annual one-third turnover of Army personnel. This 
year more than 500,000 men will leave the Army. There are 
approximately goo vacancies in the United States Military 
Academy that must be filled by appointment if the entering 
class of next summer is to meet requirements. 

The Navy is experiencing similar difficulties. Standards 
of the submarine service have been lowered in order to at 
tract more recruits. In order to equalize sizable resignations 
from the service, the Navy is seeking more Regular officers 


of a high type. 


‘NEN. Matthew B. Ridgway, Army Chief of Staff, has 

F stated that the nece:sity for career military men was 
never more apparent than in this time of international un 
certainty and tension. 

“Although the requirements for qualified personnel can, 
to some extent, be met by the provision of trained and organ 
ized citizen-soldiers in the National Guard and Army Re 
serve,” he declared in a recent address, “the need for a hard 
core of professional, full-time military personnel is ever pres 
ent. The rapid development of new weapons and the evalua 
tion of their effects on tactics require able, thoroughly quali 
fied men, dedicated to a mastery of their profession.” 

Assistant Defense Secretary John A. Hannah has gone to 
Congress with a 6 point program to raise the attractiveness 
of military service and enhance national security. His pres 


entation in connection with the budget evidences the fact 


that the Defense Department has reached a “chips-are-down” 
Stage 1n its efforts to attract and retain outstanding men tof 
military careers. Mr. Hannah underscored the following: 

1. The Nation needs more defense with less manpower 
and at a lower cost. This can partly be achieved by retain 
ing “hard core” personnel in uniform, 

2. We should cease offering what is in effect a bonus to 
leave the service to the very ofhcers and men we are most 
anxious to retain. 

3. One principal reason why men do not stay in the sery 
ice is the unhappiness of their wives at being unable to find 
decent housing for their families and adequate schooling for 
the children. 

4. The services want the kind of men who have a sense 
of responsibility for their dependents, and it is proving dith 
cult to keep them under current conditions. 

s. The conditions of retirement under which men enter 
the services should not be changed to thei disadvantage 
while they are on active duty. Without such assurance, they 
have no real security for the future. 

6. Another personnel problem arising from the reduction 
in strengths is the inevitable slowing down of promotions tor 
both officers and enlisted men, with a resulting adverse ef 


fect upon morale and ¢ sprit. 


“TILL another serious aspect of the military manpower 
* problem, according to Assistant Secretary of the Army 
Hugh M. Milton, is that the educational standard of the 
young men inducted into the Army is so low that ten per 
cent of them are unable to comprehe nd basic military train 
ing. The Army has therefore been forced to establish a huge 
educational system, at great manpower and financial cost, in 
order to raise the educational level of its men 
caliber of some of the 


In view of the low educational 


youth being inducted into the Army and the major empha 


‘ military personne! 


sis on retaining experienced “hard cor 
it is difficult to understand the policy which forces out many 
of our most experienced, qualified professional ofhcers 


Army 


years service 


There will be shortly a force-out of 450 permanent 


men have had at least thirty 


They 


compulsory retirement because of a policy which endeavors 


colonels. These 


to bx scheduled lor 


and five years in grade. appear 


to prevent additional resignations and demotions in other 


ranks. But what a loss they are, especially in such technical 
helds as ordnance! 

The whole miiitary manpower problem should be care 
fully reviewed at the earliest possible moment. New incen 
tives for lifetime military service are imperative. The mem 
bers of our armed forces must be given an attractive stand 
ard of living and assurance that a life dedicated to the re 


sponsibilities of our national defense is an honored one 





New Research Aircraft 


transport, 


The Douglas X-3 research aircraft, above, has a gross weigit and length slightly exceeding those of the DC-5 
although the wing span of the X-3 is less than the span of the DC-3 tail. It carries 1,200 pounds of research equipment 
photo The Bell XV-1 Convertiplane, belew, is designed to rise like a helicopter and fly like an airplane. 

aa? 

af 
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INDUSTRIAL 
PREPAREDNESS 


Reg. U S. Pat. OF 


a monthly report on current scientific and logistical 
developments as they relate to the national defense 
~ — " — 2. <I =. 


This bulletin appears regularly in ORDNANCE. In the months in which the mazazine is not published this 
bulletin is mailed directly to the members of the Technical Divisions and Committees of the Association 


@ The Executive Committee of the American Ord- 
nance Association again has directed a special com 
mittee to prepare and bring up to date the annual 
review of the principal policies and operating pro 
cedures within the scope of which the National 
Technical Divisions and Committees of the Associa 
tion operate under the supervision of their vice 
president. Further, the vice-president is directed to 
administer the Divisions and Committees in accord 
ance with these policies and is assisted by a general 
chairman appointed by him, all of which is now con 
firmed by the Board of Directors. 

Generally, it is the Association’s primary intent that 
these Divisions and Committees provide voluntary, 
unbiased, and unprejudiced assistance for the De 
fense Department and all its services. This assistance 
is based on practical experience and knowledge at 


the operating level so that 


May 


1954 


redesign for maximum manufacturing efhciency, 


always keeping in mind the needs of the fighting 


forces in the field and other related problems 


Sources of Responsibility 


Strictly voluntary patriotic services ol qualified 


an advisory capacity 


experts are made available in 
and in methodical, orderly fashion on technical, pro 
duction-engineering, and other national problems 
at the requ st of the 
military, naval, and air (A.O.A, 


Constitution, Article III, Section I, Paragraph (d), 


affecting the common defense, 


Services involved 


and as outlined in its By-Laws). 
“To provide, when required, the services of com 
and 


re port upon 


petent committees to investigate 
special ordnance subjects and to encourage programs 
for the adequate understanding of the procurement, 


production, and othe re 





all areas of Defense and In 


dustry may function with 


{ 


This Statement of 


maximum effectiveness and 
to yovern the activitt 


with the understanding sup 


port of an informed public. on Osdnanc: 


Divisions are organized by a special « 


primarily along commodity 


< harge ot 


lines and comprise such 


‘ . miuittees, 
general and special Com 


mittees as may be required 
cedures rece i ed the 


adequately to perform their tion's Executive 


functions. It is their general in Washington, D. ¢ 


purpose to assist ordnance 
guidance of all 


production in every legiti- 





mate, ethical way, including 


policies 
s of the 
nical Divisions and Committees 
Association has heen reviewed 
omimittec 
ship ot Louis Polk, A.O.A 
Fechnical Divisions and 
The 1954 revision of these policies 
appro\ 
Committee 
on March 4, 1954, and 
1S published herewith for the information and 


concermed 


lated phases of national pre 


pared SS including those 
and procedures 


National Tech 
Ameri 


new developments of lo 


of te gistics necessitated by mod 
military and 


| ern Strateyy 


under the chairman tactics { By Law é.. Paragraph 
ice-president in 


(om 


(d)). 
“To promote mutual un 


derstanding and to effect co 
in pro 


operation with American 


il of the Associa 


scientists, inventors, engi 


it their meeting 


neers, and manufacturers in 
civil life and the personnel 


} 
of the armed forces (Para 


graph 1 (f)). 











“To cooperate with all agencies of the Government 
in planning the mobilization and utilization of the 
Nation's scientific and industrial resources for the 


national security (Paragraph 1 (g)). 


Committee Membership 


Membership on these Committees shall be open 
to all qualified members of the Association who can 
be granted proper security clearances. There are 
practical limitations as to the total number of regu 
lar members of Divisions and Committees serving 
at any one time, so that it is entirely possible that 
interested volunteers might be placeable only as va 
cancies occur, 

Division chairmen are appointed by the vice- 
president in charge of Technical Divisions and Com 
mittees. He also approves the appointments of the 
Committee chairmen selected by the Division chair 
men. Regular members of Committees, advisory 
panel members, and special task forces shall be se 
lected by the Committee chairmen supervised by the 
Division chairmen concerned and subject to the ap 
proval of the designated national vice-president of 
the Association. 

It is recommended that Committees be kept at 
practical and workable size to function most effec 
tively. In order to achieve this desirable goal, it is 
suggested that chairmen consider the advisability of 
limiting the regular members of any Committee to 
a maximum of fifteen with limited periods of serv- 
ice and with a portion of the members replaced each 
year. 

Under normal conditions the length of service of 
regular members of a Technical Division or Com- 
mittee should be not less than two years nor more 
than five years. In special cases and in defense emer 
gency periods, a man with unusual qualifications 
normally would be reappointed. 

While these are sound suggestions, they are offered 
only as a guide to the Division and Committee chair 
men who retain the basic responsibility, authority, 
and control—and are expected to use their own dis- 
cretion and judgment in determining the number 
of regular members of a Technical Committee, the 
length of their periods of service, and the percentage 


of members to be replaced each year. 


When subcommittees are appointed, they generally 
are limited to specific assignments and are terminated 


when their work is completed. 


Advisory Members 


To supplement the regular members of a Technical 
Committee it is recommended that a panel of ad- 
visory members be established for each Committee. 
This panel would serve as a reservoir for regular 
members to be appointed on the Committee and for 
task and subcommittee groups. Members of Com- 
mittees would be transferred to this advisory panel 
upon completion of their term of service as regular 
members. This panel will enable chairmen to meet 
the requests of qualified individual and company 
members of the A.O.A. who desire to become asso- 
ciated with the various Technical Divisions and Com- 


mittees. 


Operations 


In furtherance of the above aims of the Associa- 
tion, the following policies and procedures have 
characterized the operations of the Technical Divi- 
sions and Committees since their organization and 
are firmly upheld in all their proceedings and ac- 
tivities: 

1. With occasional exceptions dictated by intelli- 
gent, practical necessity, the Technical Committees 
are mainly concerned with end items and major 
components of ordnance and armament, the gen- 
eral categories of which include: 

All weapons, armament, and the appurtenances 
for their operation and maintenance, whether 
land-based, on or under the sea, or airborne; in- 
cluding all ammunition and its chemical, metal- 
lurgical, and atomic components; all rockets, 
bombs, guided missiles, torpedoes, depth charges, 
and mines; all combat vehicles, tanks, tank de- 
stroyers, and weapons carriers; all vehicles for 
automotive transport of personnel and matériel 
on land; all optical, aérial, mechanical, electrical, 
and electronic systems for locating and tracking 


targets on land, at sea, and in the air. 


In its operations in these fields, the Association, 


as a matter of long-standing policy, does not tres- 


pass in those technical areas wherein other national 





technical societies are better equipped to serve the 
national interest. 

2. Technical Committees are manned by qualified, 
volunteer representatives of American science, engi 
neering, and industry who by practical experience 
are familiar with problems of ordnance and arma 
A.O.A. 


Committees is essentially a qualitative selection in 


ment manufacture. Service on Technical 
order that the best engineering talent in the United 
States can be enlisted to assist the armed services 
in these fields. Committees are reviewed and re 
vised from time to time to keep them currently most 
effective for requirements of the armed forces and 
to increase the number of qualified and experienced 
experts available for an emergency. 

3. New Technical Divisions and Committees are 
established only when there is a definite need for 
their services and when there is no other better quali 
fied organization prepared to undertake the assign 
ment. 

4. Technical Committee members devote their 
efforts to the consideration of problems connected 
with production engineering, manufacturing tech 
niques, and allied ordnance logistical or other supple 
mentary subjects. 

It is not within the scope of any A.O.A. Division or 
Committee to discuss or to be at all concerned in 
dividually or collectively with matters of trade, pro 
curement, price, market, or control nor with the 
placement of specific contracts among prospective 
producers, or to do anything whatsoever connected 
with the determination of particular prices of a com 
plete article or the component materials or the allo 
cation of materials among specific prospective pro 
ducers. 

5. In order to staff the Technical Committees with 
the best talent available, many of the most useful 
members are very busy and successful scientists, engi 
neers, and industrialists. Thus, much of the technical 
work is undertaken by the exchange of information 
by mail whenever possible, but committees and sub 


committees meet whenever necessary. 


Division and Committee Meetings 


Technical Divisions and Committees generally 


meet at least annually, unless requested by an agency 


of the natonal-defense establishment to meet oftener 


for the review of technical progress and the con 


sideration of current problems in the scientific and 


engineering field to which the Division is allied. 

Annual meetings of individual Divisions should 
include attendance of the respective executive board, 
as well as regular and advisory members of all com 
mittees of the Division. Such meetings might be held 
at appropriate Government establishments or indus 
trial or engineering centers. Special efforts should be 
made to develop programs for these annual Division 
meetings that would combine technical information 
and matters of general interest. 

At all meetings where classified information is 
involved, the senior Government representative pres 
ent is responsible for checking security features, in 
cluding the individual security clearances of all per 
sonnel in attendance. He also assists with the pro 
gram of the meeting. 

It is the responsibility of the Division or Commit 
tee chairman to furnish the senior Government rep 
resentative with the list of persons who are invited to 
attend so that proper clearance may be obtained and 
to cooperate in keeping complete minutes of this 
meeting. The Division or Committee chairman con 
ducts the technical sessions and is responsible for 
developing all phases of the problem under consid 
eration. 

The conclusions, findings, and recommendations 
on each matter brought before the meeting are, 
whenever possible, dictated in open meeting by the 
chairman to insure their approval by the Division 
or Committee and correct incorporation in the min 
utes. Findings, reports, conclusions, and recommen 
dations are filed in appropriate form for reference 
and with due consideration for safekeeping when 
ever security 1s required. 

Copies of A.O.A. Committee re ports and proceed 
ings can generally be made available to qualified 
and eligible interested parties. Committee members 
are warned to safeguard properly all classified Com 
mittee proceedings in their possession in strict accord 
ance with latest military instructions on the subject. 

The members of the Technical Divisions and Com 
within the above 


mittees policy framework offer 


their services and talents to assist our country in main 





taining its freedom by a program of preparedness for 
national defense. 
March 4, 1954 (Signed) Louis Poik, Chairman 


Vice-President, American Ordnance Association 


@ Procurement programs of the General Services 
Administration, which does much of the Federal 
Government’s buying, purchased $431.4 million 
worth of supplies and services in fiscal year 1953. 
The “small business” share was 60 per cent of the 
dollar volume, substantially larger than in 1952 when 
51 per cent of the dollar volume went to firms em 
ploying fewer than 500 persons. 

GSA worked directly with the military depart 
ments in identifying civilian-type items which can 
be supplied through GSA facilities. Military depot 
stocks were screened to eliminate these civilian-type 


items not essential to military operation. 


@ As the result of a new fiscal property account- 
ing system the Army will close up a number of its 
present depots but not before the end of this calendar 
year, Deputy Under Secretary Harold L. Pearson 
recently told a press conference. 

Already, Mr. Pearson said, the Army has saved 
millions of dollars’ worth of surplus material which 
it has been clearing out of warehouses at the rate of 
$150 million a month and has begun to get itself into 
a stock-level position which makes sense. 

The fiscal accounting system is a management 
tool, Mr. Pearson explained, complementing the 
Army's unit accounting system. 

Under the system, the Army not only enters what 
it pays out of appropriated funds when it buys some 
thing but also enters a credit for the actual goods 
received. In this way, management people can tell 
from examining 315 major entries the status of the 
Army's stocks without having to examine over a 
million separate items carried under the unit ac 
counting system. 

During the rest of this calendar year the Army will 
live largely “off its pantry shelf,” Mr. Pearson said, in 
time reducing its stock levels to a 3-month supply on 
hand of all commercial-type goods and a 6-month 
supply on order. 

By using up current stocks on hand the Army can 


begin closing down warehouses at each depot. Al 


ready, many of them are honeycombed. 





FUTURE SCHEDULED MEETINGS OF 
NATIONAL TECHNICAL DIVISIONS 
AND SPECIAL COMMITTEES OF THE 
AMERICAN ORDNANCE ASSOCIATION 


@ Informal get-together conferences by individual 
Technical Divisions and Committees during the 
Thirty-sixth Annual Meeting of the A.O.A. at Fort 
Worth, Tex., on May 6 and 7, 1954. 


@ Metal Lubricants Committee of the Advisory 
Technical and Research Group at Frankford Arsenal, 
Philadelphia, Pa., May 27, 1954. 


@ Shell Committee of the Bomb and Artillery Am- 
munition Division at Denver, Colo., June 1954. 











At present, in the depot system the average supply 
on hand runs about 15 months—5 times what it 
should be. Goods on order amount to 13 the amount 
they should be on the average. 

In one typical item, which Mr. Pearson did not 
identify, the supply on hand was 63.2 months, with 
an 8.4 months’ supply on order. This would be 
enough to supply the Army for 6 years. 

The new system, which calls for a money entry 
as well as a unit entry for every item, has already 
been installed in zone of interior depots. It is soon 
to be installed in overseas depots and in post supply 
rooms. 

This does not mean that it will go into unit supply 
rooms. The Army will stop with the post supply 
room and let present controls as applied by post 
suppliers to unit supply rooms continue to operate 
without change. 

In addition to the new accounting system, new types 
of contracts have also taken many items out of the 
depot system. The result is expected to be a great 
reduction in cost and a savings in manpower as the 


Army tightens its belt. 


@ A Senate Armed Forces Subcommittee has ap 
proved the Air Force plans to lease four heavy press 
plants to private industry. The plants, which can 
stamp out in minutes aircraft parts that once took 
hours to assemble, are located in Adrian, Mich.; Buf 
falo, N.Y.; Cleveland, Ohio; and Halethorpe, Md. 
The plants are equipped with extrusion and forging 
presses capable of exerting tens of thousands of 
tons’ pressure. The presses were first developed by the 


Germans in World War II. 
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B. Hogle, U.S.N., J. S. Pfeil, Brig. Gen. J. B. 
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National Press 


Maj. Gen. E. L. Cummings 
Gen. J. B. Murphy, and Maj. Gen. F. A 


Leslie E 


Ordnance for Research and Development, 


Simon, Assistant Chief of Army 


was the guest speaker 
Col 
ducted the 
Gen. E. L. Cummings, Chief of 
Ordnance Adm. E. W 
Assistant Chief, Navy Bureau of Ships; 
Brig. Gen. J. B. Medaris, Gen. H 
R. Westphalinger, and H. Griffith Jones 
Office of the Chief of Ord 
Hon. George H 


Secretary of the Army for Fi 


Ludlow King, Post president, con 
Maj 


Army 


meeting and introduced 


Rear Sylvester 


Brig 


all from the 
; and the 
\ssistant 
Man 
In his 


strongly for continued support of researcl 


nance Roderick, 


nance agement 


address General Simon spoke out 


ordnance 
lack 


inadequate re 


and development programs for 
He used several examples where, for 
of funds between war©s, 
search and development had required our 
armies to fight with less than superior 
weapons 

that we 


M27 


recoilless rifle produced on a “crash basis,” 


He pointed out, for example, 


started the Korean war with the 


whereas with adequate research and de 


velopment funds prior to the war we 


should have had available the present bat 


talion antitank weapon with greater pene 


trating power at less weight and cost 


General Simon emphasized the need to 


competent research and 


hacked up by 


tent op rational research groups to analyze 


have balanced 


development staffs compe 


weapons so that “better items of material 


can be produced for the fighting forces at 
and a 


More 


“acquirement of 


a reduced cost of development 


greatly reduced procurement cost 


important still,” he said, 


a full slate of tested designs in time of 


peace ts the onl effective way to acquire 


the superior we needed to overcome 


pons 


mass armies ith our numerically im 


terior forces 


TI Post celebrated the opening 


of spring with a luncheon meeting on 


= 


25th ; he Sheraton-Carlton 


left), Vice Adm. G. F. Hussey, Jr.. L. W. Stearns, Maj. 
Irving 


right) at the New York Post Meeting. 
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Many new student members were welcomed into the A.O.A. at this meeting of the Puget Sound Post held in Seattle on March Ith 
Lieut. Gen. \ Weible, Army Deputy in the Army Ordnance « 


Chief of iff, for Operations and Admu the conclusion of Colonel 


director and 


istration as the distinguished guest of talk the members were tr Committee 
ng of th il Ordnan und meat 


honor r 
Following a short reception, Col. Lud \fter the meeting 


low King, Post president called the as directors worked 

sembly to order and introduced the special Industry Day 

lost 
Mr 
Herbert 


vuests Wiliam S. Worrilow, presid (sen. | l 


of Lebanon Steel Foundry and vice-presi Ordnance 

dent of the Philadelphia Post; Pau Ordnance Depot during 
Floyd hief, Iron and Steel Divisior trations and fe 

(seneri ¢ ICES \dmuinistratio 1 be a cooperative 

lacol vers, tl famous command tie Puget Soun Navy 
of the n through Souther al Posts, the cities ecutive Vv 
Brig ! arksdi Hamlett . il and the Puget Sound Manufacturing 


ation, © 
S. Army; and e AT MILWAUKEE 
protessor luil dy HI Campbell Ir 


presidet 
of Maryland met with the Milwaukee 


AT ABERDEEN 


delivered an address o1 directors on March 16tl 

(,eneral t and aS \ssociatiot ! : \fter a 

Natiot ndus ‘ the University u General 

sidered in vlating discussed t import 
He noted th: he \.O.A. as 

taff orgamzation li dustry and 


me since 1906 and con services 1% 


operations waitl 


e AT SEATTLE 
Post met Mar 


Attending the Milwaukee Post board of directors’ meeting were, left to right 
Adm. A. G. Noble, W. A. Prosse, P. H. Batten, H. 8. Falk, David Herman, Lieut 
Gen. L. H. Campbell, Jr., national president of the Association, F. D. Han- 
sen. H. S. Johnson, Jacobus Kruyne, Capt. J. M. P. Wright, and H. V. Kohler 
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table where (, \. Custafsor ost I 
addition to Get 


Holn al 


Proving 


dent, presided, were, in 
Davi Maj. Gen. |. I 
\berdeer 
Willis Rk 


Ordnance 


eral 
commanding general 


(,round : brig (sen Slaughter 


commanding lraming 


Wilson, staff 
Col, Carl R 

Edward ¢ 
Purdue Uni 


general 
Col. Robert P 


Proving Ground 


Command 
\berdeen 
Dutton, executive officer: Dr 
Eliot, president emeritus 
versity; Col. Leo A 
president of the As 
Burton O. Lewi 


Codd, executive vice 


sociation; and Brig 


(sen staff consultant 
for LOLA 
mittees 

\fter 
troduced by Mr 


to the 


echnical Divisions and Com 


dinner General Holman was in 


(sustafson and welcomed 
Colonel 


behalf of 


the guests ground 
Codd 
the \ssociation 


\berdeen Post for it 


proving 
greeted all members on 
and congratulated — the 
splendid member 
ship record and outstanding interest i 
A.O.A 


He Was 


cribed the 


atta 
followed by Wilson 


done by the 


Colonel 


who de vital work 


Industry team that was orga 


\rmy 


thousands of 


Ordnance 


nized by Ordnance in Japan to 


artillery pieces 


rehabilitate 


tanks, and vehicles collected throughout 


the Southwest Pacific. This material was 
available to replace the heavy losses early 
in the Korean war before equipment came 
from the United States 

presented a 


that 


General Davis fascinating 


mathematical study tantalized the 
thinking of the 


formula and model, the 


large number of engineers 


present. By gen 


eral showed a method whereby one could 


choose mathematically the optimum ratio 
of effort to apply against an enemy's in 
and his forces in being 
talks the 


to visit the 


dustry 
After 


into two parties 


these assembly divided 


wind tunnel 
and computer laboratory to observe latest 
techniques of utilizing these invaluable 
tools to increase the quality of our weap 
in research 


ons and to save precious time 


and development 


Cadet H. I 


recently 


POINT.- 


1955, 


WEST 
Class of 


e AT 
Sanderson, was 
elected president of the Cadet 
Club, U. S. Military Academy 


nition of this 


Ordnance 
In rec or 


honor, the American Ord 


nance Association is sending complimen 


tary copies of OrpNance to Cadet Sand 


erson, while he is in office. The Ordnance 


Club is comprised of cadets who are in 


terested in the activities of the Ordnance 


Corps and who meet throughout the year 


‘o hear talks on new developments and in 
Ord 


dustrial problems relating to Army 


nance 


SRE SE 
PUGH, Ill, a 


lormer 


e COL. A. H. 


\meri 


president of the Cincinnati Post, 


can Ordnance Association, and a life mem 
ber, died at Cincinnati on March 25, 1954 


He served in the Cincinnati Ordnance Dis 


964 


board of advisers of the dis 
World 


president 


the First and Second 

he had beer 
Pugh Printing Company, 
incimnati 
Colonel Pugh was one of a small band 
services 
t World War 
farrison who 
Dis 


pro 


of Cincmmati mdustrialists whose 
were enlisted during the Fir 
Col. Charles I 
established the Cincinnati 


1918 for the 


by the late 
Ordnance 
trict n decentralized 


curement of ordnance equipment 

This organzatior 
vas established Maj 
C. C. Williams, then Chief of Ordnance 
of the Army, and the late Brig (uy 


Western 


decentralized type of 


nationally by (sen 


(ren 


chairman Electric 


I rripp, 
Company 
Colonel Pugh became an important fac 


tor m the mobilization of the industrial 


power in the Cincinnati area at that time 


His 


abated 


in Ordnance continued w 


establishment of the Cin 


interest 
with the 
Post 


Association in 


of the American Ordnance 


1925 


cinnatt 
December He served 
Post 


illness He Was a 


as an officer of the without interrup 
recent 
at all 


his genial disposition and warm friendship 


tion until his 


familiar figure Post functions where 


became regular features of those assem 


blic S 
Colonel with 


returned to service 


District 


Pugh 
Ordnance during 


War 


industry of 


the Cinemnati 
UW or ld 


with the 


when his fa 
that 


the Second 


miliarity area 


and his listoric background of Ordnance 


Industry operations were again of great 


service im enabling the district to meet 
its huge production goals 

In the passing away of this talented and 
kindly 


tion and the Cincinnati Post have 


gentleman the Ordnance Associa 


lost one 
of their oldest and most loyal supporters, 
the warmth of whose friendship and quiet 
large in their af 


leadership are written 


fections 

@e NORMAN P. S. RUSSELL, chair 
man of the board of the United States Pipe 
and Foundry Company, Burlington, N. J., 
leading member of the American 
Association, died at his home, 
February 24, 1954 


Russell's lead 


and a 
Ordnance 
Riverbank, N. J., on 

His company, under Mr 
ership, has taken a prominent part in the 
scientific operations of the 


technical and 


Ordnance Association while he, person 


ally, had an abiding concern for all things 
connected with industrial preparedness 
peace and in war 
Mr. Russell was a native of Jersey City 
He joined the United States 
Company in 1910, 
president im 1923 chairman of the 


1948. He 


University m 


Pipe and 


Foundry becoming 
and 
from 


was graduated 


1901 ind 


board in 
Colgate received 


a doctor of laws degree from his alma 


mater in 1940 
Mr. Russell 
ber of 


was a director of a num 


large corporations and was also 


a trustee of Colgate Universit 


fersor Medical College t P 
chairman of 
1948 to 1952 


compames ot 


and had beer 
board from 
Some 


Pennsylvani 


a director the 
1 Trusts, t 


? ' 4 me 
lor Ba f an 


Palmolive-Peet Company of 


United tes Sugar 
Clewistor la and the 


Steel al lron 


Company 


CONARD, 


Pond Company 


@ FREDERICK U 
Niles 


supporter of the 


presi 
dent of the Bement 


and an active \mericat 
\ssociation for many years, died 


West Hartford, Conn., on 


Ordnance 

in his home at 

March 14t! 
\fter 


stevens 


M.E. degree from 
served 1! 
Warfare Di 


For many yea©rs 


receiving al 
Institute, he France 
\rmy’s Chemical 


World War I 
officer im the Army 


with the 
Vision i 
he was an Chemical 
heutenant 


rank of 


1919 he was af 


Reserve, reaching the 
colonel. Beginning in 
filiated with the Underwood-Elliott 
and was made 


1935 


Fisher 


Company vice-president of 
that company in 


Mr. Conard 


Smythe Manufacturing Company, the 


was a director of the 
Rail 
way Equipment and Publications Company 
the National Association of Mar 
turers, and the Manufacturers A 
of Hartford County 

His 


fraternity in the 


ulac 
sociation 


many associates in the ordnance 
East and particularly in 
the Hartford-Springfield Post will miss 


this outstanding leader in the machine 


tool industry 


PARSONS, one 
who 
Chemical Warfare 
World War I, 


on February 


CHARLES L. 


' 
leading ¢ 


e DR. 
of the 
helped to organize the 


Section of the 


hemists 


country s 


Army in 


died in Pocassett, Mass., 

13th at the age of 86 
For many years Dr. Parsons was secre 

American Chemical Society 


work 


with 


tary of the 
His outstanding in experimentation 


radium and nitrogen fixation 
known to the 
vorld He 


\merican 


with 


was chemical fraternity 


throughout the Was especially 


cited im 1952 by chemists for 


his public service when he was given great 


credit for solidifying the 67,000 chemists 


of America into “a useful social instru 


ment of enormous productive power.” 
Dr Parsons Cor 


1880 and taught 


was graduated from 


nell in at the University 
of New 


' 
Beginning i 


the Bureau of 


Hampshire for twenty-two years 
1911, he 
Mines and later Chief 
War 


successful 


Was an executive 


Engineer of the Department 


In his long career 


j 
recely i many 


sons foreigi 
cluding Off 
Hon or inn 

\mericar 
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Once I was the Army's choice 
for totin’ loads in the rough. 


Now loaded REOs zoom-up grades 





I used to think too tough! 


| EAGER BEAVER 
a ——= 





REO ‘MOTORS, INC. > tena y dlc 
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KOHLER 
_ ENGINES 


4-CYCLE 
AIR-COOLED 


6.6 H.P. 
12.0 H.P. 


K660 26.8 H.P. 


Kohler Engines are engineered and manufac- 
tured to the high standards which have made 
the Kohler mark known for quality the world 
over. Power for garden tractors, pumps, 
sprayers, snow removal equipment, grain ele- 
vators, hoists, portable saws, 
concrete mixers, 

compressors, 

industrial lift 


trucks. 


Write for 
information 


Kohler Co., 
Kohler, Wisconsin 


Established 
1873 


KOHLER o: KOHLER 


FIXTURES e HEATING EQUIPMENT 
PLANTS e AIR-COOLED ENGINES 
PRECISION CONTROLS 


PLUMBING 
ELECTRIC 





MATERIALS PROGRESS 


George S. Brady 





( )' rSTANDING in the latest research is the de 
by the Radio Corporation of America of th 
successful atomic battery. Although still im tl 


points toward an eventual commercial battery of ti 


will operate a radio receiver or other electron 


twenty years without attention or replenishment 


Used in the battery is strontium 90, a by-product 


reactor around which there is no military secre 


prohibition agaimst civilian use. Other by-product 


later be found more efficient, but trontium 90 


1 


cause it emits only beta rays wh ; relatively 


require no shielding and becau 
isotope most likely to be 

\ thin layer of the radioactive strontium 90 1 
iheon or germanium 


vafer of a semiconductor, e1 


metal has only recently been produced in pure fort 
mercial scale by Du Pont. At urity materi 
the opposite ide of the wafer to form a ju 
transistor. As 


release about 200,000 electrons 


electrons from the 


for eack electron from the radioactive n 


ducing a voltage which can be applied to an electron 


Ihe tiny battery so far mack otential of on! 


volt, but the ethciency of ener so far 


lieved to be only about 


vhen techniques are refined 


raised to ten per cent For the pre ent 


plication only to hearing aids, pocket-siz 


control devices, but with increased 


and technical refinements the re 


more powerful batteries 


silicon crystals will also 


DURE 
tronic rectifiers, and several companies are 


success in growing them. But no satisfactory solutio 
found for the commercial growing of t 


economic 


Che difficulty lies in the fact that at high temperat 


ilicon is extremely reactive and will attack all 


known refractories. The growing of silicon crystals 


imple matter if a refractory could be found that 


to the hot silicon 


Che belly radome of the ne Lockheed picket pl 
truction 18 a nylon-} 
which is a glass fiber cloth 


( Hexcel honeycomb of the Zenith P! 


pany) The cell size the expanded core 18 a 


is made of plastics. The cor 


comb over impregnate 


polyester resi 


inch, and the core has a density of four pounds pet 


rhe front of the plastic radome is protected by a 
resistant coating of Neopre ne 


} 


Jet-engine bucket wheels and fans, with diameters to 


are being hot-extruded of high-tensile aluminum 


\iResearch Manufacturing Company. The prel 
aluminum alloy are extruded on a hydraulic press 
force of 


ram speed of 390 inches a minute 


350 tons and a die-clamping pressure 


has a radial flow to the end of 
structure 
Manufactured hardboards are their uniforn 


ing, and stret 


texture, 


directions but those 
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Cannon's type “GM” Guided Missile Connec- 
tors, available in 10 basic shell designs and a 
wide variety of disconnect systems, are engi- 
neered for guided missile launching under ordi- 
nary and hazardous conditions. Built for heavy 
service duty with shells of durable aluminum 
alloy and inserts of melamine or laminated 
phenolic, these sturdy connectors have a maxi- 
mum current rating of 200a and a nominal 
flashover value of 5,000v. 22 contact layout 
arrangements accommodating from 8 to 140 
contacts. Co-axial, thermocouple or high-cur- 
rent-capacity contacts are available. Many types 
of Cannon Plugs are used in rocket and missile 
components. The “GM” Series extends 
Cannon's policy of complete and comprehen- 
sive connector service into the launching phase 
of guided missile and rocket development. 


—\ AA 
Restricter Sleeve Spring — Detent 

GMAN type . . . ball-and-detent GMC type . ball-and-detent 
Cannon's Type GMA Plug and Receptacle, equipped with latch... lever actuated engage- latch... handwheel actuated en- 
45 degree endbell. Available either with remote solenoid ment .. . solenoid or manual gagement.. . remote solenoid or 
disconnect mechanism or manual lanyard release. A ball- release ... high current contacts manual disconnect . . . equipped 
and-detent type breakaway plug, accommodating from 41 and 90 degree angle endbell. with 45 degree endbell. Three 
to 140 contacts, ranging in wire size from 0 to # 16. Two contact layouts. contact layouts. 


e’ & 


GMD type . . . sled-and-skid type GMDA type . . . sled-and-skid type GMDD type . . . sled-and-skid type GMEtype ball-and-detent type 
connector for rack launching... connector for rack launching... connector for platform launch- latch .. . handwheel engagement 
skid-way type disconnect . . . lateral mounting brackets ... ing . . . straight endbell . .. .. . manual release only . 
longitudinal mounting brackets skid-away release mechanism longitudinal mounting ears ... handwheel equipped with ears 
. 60 or 90 degree endbells. ... straight or 60 and 90 degree 22 size 14 contacts. One con- for clevis . . . 90 degree angle 
Two contact layouts. endbells. Six contact layouts. tact layout. endbell. Seven contact layouts. 


al 


GMJ type . . . sled-and-skid type ype . . . ball-and-detent GME type . . . ball-and-detent 
connector for platform launch- latch... handwheelengagement latch, handwheel actuated en- 
ing . .. manual fall-away discon-_ ... with or without ears for clevis gagement, manual lanyard re- 
nect . .. mounting ears fitted on ... manual release only... 90 lease only. 90 degree endbell. 
rear... 30 degree angle endbell. degree angle endbell. Two con- One contact layout. 

One contact layout. tact layouts, 


In addition to the “GM” Series, Cannon Types 

“AN”, “K”, “DPD”, miniature connectors, and 

. the J06 are used for rockets, missiles and jetti- 

Since 1915 4 sonable equipment. For an overall survey of 

CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORNIA 4g these, request your copy of the “Cannon Plug 
Factories in Los Angeles, Toronto, New Hoven. * Representatives in CANNON Guide”. For complete engineering data on the 
principal cities. Address inquiries to Cannon Electric Company, sLecraic “GM” rocket launching connectors request the 


Dept. 133, Los Angeles 31, California. “GM” Bulletin. 
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Materials Progress \ astwood of the Forestrong Com bility of the bag-molding process. They 
pany. It consists of fine wood fibers in are light in weight, do not corrode or chip, 





natural lignin binder are pregnated with a synthetic resin and in and can be had in lustrous permanent 


in color and very hard. A terlaced to give strength in all directions colors 


« hardboard being produced in the molded product. The fiber as mar Another new product that 1s illustrative 


yerhaeuser Timber Company is keted is impregnated ready for molding of the changing pattern of use of mate 


ot yrnthetic resins Can rials is a punt shaped portable boat being 


converting white-pine chips inte but variou types 
produced by the Vio Holda Manufacturing 


a rubbing process, then felting be specified to suit the application. The 


| pressing into boards material molds to a smooth hard surface, Company. It is made of lightweight but 
ards are light tan im color, hay id compact moldings of high strength 


very stiff patterned Rigid-Tex ( Rigidized 


ard, glossy urface A an be produced Metals Corporation) aluminum sheet. The 
ind do not warp. Standard Of imterest right now because of its boat weighs less than sixty-five pounds 
are 1/10-, 1/8-, 3/16-, and probable impact on the metals markets is but will support three men 


Widths are up to four feet, and — the full-size plastic bathtub being turned rhe roller cage of a new type of split 


ixteen feet. The boards are out in quantity production by Lunn Lami roller bearing is made of aluminum alloy 


panels, furniture, and indus nates, Ine 


twork the conventional tub, but also the scarcer chromium steel. The bearing, being pro 


It not only replaces the iron of Ihe rollers are the standard high-carbon 





( 

il that gives the characteristics trategic metals in the vitreous enamels duced by the Cooper Split Roller Bearing 
dboard but can be molded into The new tubs are molded of glass-fibet Corporation, is split to permit assembly 
mart tool handles, cabinets reenforced polyester resin and are readily and disassembly on long shafts without 
pins, is the made in any shape because of the flexi dismantling equipment 


Elastic Stop Nut Corporation is now 


bowling 


producing lightweight self-locking lock 
nuts for use with titanium metal in ait 
craft. The nuts are designed to have a 
tensile strength equal to that of steel nuts 
but weigh only half as much and are more 
corrosion resistant. They come in sizes 
from 5/16- to 8-inch and have nylon 


locking collars 


< ie obtain maximum resistance to the 
corrosive action of alkalies and syn 
thetic detergents and to give better wear 


resistance, Westinghouse Electric Corpo 


ration 1s using an epoxy resim (epicl loro 


PEVELOPME! ' hydrin-bisphenol condensation product) 


primer on its washing machine parts. The 


PR ° D U Cc T | ° we J | steel parts are first bonderized and then 


flow-coated with the primer which is 
] 


To design and develop such outstanding - Le blend ot 295 daatuss Saleuniate 
helicopters as the HTK-1 and the HOK-1, o Nis enna addin Gitieen tb otk 
Kaman Aircraft has assembled a a 0.0003-inch, compared with 0.001-inch for 
complete engineering staff skilled in ; << - adh ledl 
: : i ormer ?rav-Coatec a ve primer 
the fields of mechanical design, electronics, | - I a ; : 

: Ss i oating gives - adhesio 
aerodynamics with special emphasis is thin coati es better adhesion 
on the development and production of 
electro-mechanical devices and systems. 
Moreover, the production of Kaman 
helicopters requires large plant and resistance 

facilities and an impressive inventory a Pe a a 

of machine tools and equipment from _ corporating new materials in the ma 

, ler $ Dé >sses a , 
smallest electronics part to presses 0 chines to permit higher speeds, faster re 
huge capacity. Each contributes to 
> versal, and cleaner operation. A new loom 
Kaman Performance, and. . . a : 
. of the Hunt Loom & Machine Works re 


and about three times the corrosion re 
sistance of an alkyd, and the final white 


enamel coating has better gloss, flexibility, 


quires no lubrication and thus eliminates 
. the danger of getting oil spots on the 
all are a part of , textiles. It has nylon gears and completely 
enclosed ball bearings. An electromagnetic 
clutch makes possible stopping and start 
ing the loom in 1/400-second 
New high-speed looms of Hayes Indus 
tries, Inc., have the lay beams of alumi- 
num tubing with cast aluminum heads 
Handrails are also of aluminum as well 
as other parts subject to sudden stoppage 
and reversal 
Another typical case where nylon bear 
ings that need no oiling are being used is 
in the Nylo-Roll gravity conveyors being 


THE KAMAN AIRCRAFT CORP. « BLOOMFIELD, CONN 
produced by the Metzgar Manufacturing 
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Have you compared costs 
of weed control lately ? 


It’s economical 
because it’s simple 
and long-lasting 


when you use 


Du Pont ‘‘Telvar’’ W 


We ed K ul ler 


Area under fence has been treated with “Telvar” W 


keep key areas clear of unwanted vegetation 


the easy, low-cost way to 


Weeds on the left show type of 


vegetation involved 


One spraying of as little as 40 to 60 pounds of Du Pont 
“Telvar”’ W per acre can get rid of vegetation for a 
growing season or longer! This powerful weed killer 
kills through the roots . . . remains in the ground to 
prevent new growth. Its lasting chemical action is 
just what’s needed around power plants, sub- 
stations, pole yards, storage yards, fencerows, etc. 


Savings for You 


With “‘Telvar” W on the job, you'll save labor and 
maintenance costs. A single spraying takes the place 
of laborious cutting and mowing . . . expensive mul- 
tiple spraying. You eliminate the problem of storing 
and handling bulky weed killers, too. It all adds up 
to new efficiency in weed control—new economy in 
keeping key areas neat and trim. 


Easy and Safe to Use 
“Telvar” W is a wettable powder that mixes readily 
with water and is low in toxicity to humans and ani- 
mals. Non-volatile, non-flammable and non-corro- 
sive, it can easily be applied by standard spraying 
equipment. 


LVAR W 


— nad Biles 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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Your Custom Sprayer Can Help 


Specify ““Telvar’” W for this year’s weed-control 
program. If you don’t have spraying equipment, get 
in touch with a reliable custom sprayer to do your 
weed killing on an annual basis. 


For more information about Du Pont ‘“Telvar’’ W, 
clip and mail the coupon to E. I. du Pont de Ne- 
mours & Co. (Inc.), Grasselli Chemicals Depart- 
ment, Wilmington 98, Delaware. 


Mail This Coupon 
for Free Booklet 


E. I. du Pont de Nemours & Co. (In« 
Grasselli Chemicals Department, Rm. D-4026 
Wilmington 98, Delaware 


Please send me your booklet desc ribing positive weed con 
trol with ““Telvar’’ W 
supplier 


Send me the name of my nearest 


Name 


Position —_ 





Firm 





Address 


all chemicals al 


caution statements on us 





AcTNA-STANDARD 


' edie 
manufacturing facilitie 
on 
d an engineering unit spe 
- dnance 
cifically assigned to - noes 
k. In connection with t 


Aetna designed and 
els for the 


has 


wo! 
sweepe!. 
built the 


Fir 
On-Carriage 
ding thes 
he Fire 


jlot mod 
P e Control. We 

car- 
e now buil - 
sembling t 
testing bY aaa 
planes. U.S. 


ar 
riages: 2% 
Control: and, 
lly tracking 
e and Aetna 

e worked 


tua 
Ordnanc 
Standard hav 
hand in hand fof 


many years. 


DESIGNER AND 
MANUFACTURER 
OF ORDNANCE 
EQUIPMENT 


The Aetna-Standard 
Engineering Company 


FRICK 


BUILDING 
PITTSBURGH, PENNA. 
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tor food plants w e sal id food acids 
of corrosion troubl | incl steel roll 


the stainless-s ] 


diameter 


oated, and axis operates on tl 


Company has perfected a 
basis wil icl 
1/8- to 3/4-inel 


as for ball bearings 


production 


f t ball 


lon balls on 


a Mas 


valls. Standard sizes « 


are 
being used for valves as well 
litormun 
building of R. G. Lel 


n erected at Lor 


pe of dome-shaped building suitable for au 


varehousing 1s the Semisphere our 


t one of which has bee 


of 


, the fir 
built aluminum sheet 
I he 


y capacity of 12,000 


Longview building 300 feet in diameter an 


or erection, a 94-foot steel pol was placed in the center 


a sliding steel collar fastened to the top Fifteer 


succt 


iluminum sheet were bolted on from the top downward. The 


ing 1s at an angle of 60 degrees the ground t 


witl 
\ concrete 


Phe 


cad the mside close to the edge founda 


room o1 


vas poured after the bottom ring was in place center 


pole was then removed 


\nother new departure in building construction has been made 


possible by the new siding of the 


150 feet 


corrugated plastic roofing and 


Spun-Lite whicl 
and Che 
which permits rolling for easy transp 


Phe 


polyester resin, and it comes 


Corporation, comes m 


12 feet 


lengths up to 


widths to corrugations run across the striy 


tation and laying 
from glass fiber mat reénforced with a 


material is mace 


translucent or in opaque colors that 
need no maintenance suited for 


for 


painting. It is especially storage 


and warehouses, and the cost of installation is lower thar 


metal sheets 


National Electric Instrument Company is making surgical 


cases of molded nvlon to 
Phe 


alcohol or 


instrument replace the older typ hard 


j } } 
on has ! 


d is 


gtl 


Phe 


yood cases molded ny igh impact 


stret 
sterilized 


stained by solvents, at easily cases 


are also lighter in weight 


@' OLID one-piece parts of cemented carbide as large as 
‘ one inches in diameter and twenty-one inches high 


twenty 
are now 
stalled by General Electric 
Moldings 


xtrusi 


being molded on a hot press rece! tly 


Company's Carboloy Department include such items 


steel-mill rolls, « and 


brick molds 


silicon carbide rolls lor 


is cie sections m punches, 


Wwear-Te 
sistant linings for Incidentally, Lukens Steel Cor 
pany is using 
temperatures around 2,000 degrees | 


U.S. Plastic Rope, Inc., yvethy 


and of Mylar 
to corrosive 
1.800 
Phe 

) 


strengths up to 25,000 pounds per 


is marketing ropes made of px 


lene fibers polyester fibers which 


ditions. Tl 
] 


pounds pet j inch and cost 


are resistant to 


vater and col ylyester fibers have a 


treneth of ibout 


ame as cottor polyethyl 1 » CO but thev 


t more 


ve tensile incl 


Phe 


vith vinyl plastic 


square 
tuna-fishing boat ts 
nets. A vir 
No 


water and 


Japanese MNacing cotton seme ne 


500 fathoms lone and 


fiber 


120 fathoms dee] made of Ik tw weighs 10.750 pounds 


rt oak up heavier like cottor al 


ot require the expensive 1 of drying. It also last 


} 


nuch longer 


Single-piece molded 
\ssociates s fo } ling liqui material Tr} 


tank is 


built by 


being 
Insulation 


tin) feet lor g and & inches high and weig! 


14,000 pounds for a steel tant 


How ” 
Ralion a/ 


only 7.000 pounds compared 
he same capacity 


the insulated tank, the eg! ver-reenforced plastic inner 
and outer shells tied toget vith a 2-inch ply of balsa 


wood insulation set in place in the original molding to make a 


are 


lightweight rigid sandwich structure stronger than a convet 


tional steel structure 
Phe 


plastic 1s resistant to mos rdinary chemicals, but for 
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might also 


process for 


lowers 


sive rings 








Everyday | 


| 


morte and more service shipments ({ 


go WIREBOUND 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 

of Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well 
qualified to supply containers that meet government 
requirements for parts, equipment, over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed 
Service shipping specifications and have the experience, 
technical know-how and testing facilities to produce 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 


Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 


nmmersion Heater Box Practice Bomb Crate Projectile Box 


| } 
UOSOUNE. 


step 4 ES . 4 C RATES ad 75 WIREBOUND BOX PLANTS are ready to serve you! 


= 


al 
afi 
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e BASIC § 


things to 


@ When you use Shelby Seamless Me 
chanical Tubing for hollow cylindrical 


parts, the basic shape—the tube—is 
already made 

You pick up the job where Shelby 
leaves off, and you find that it requires 
much less cutting or boring than solid 
bar stock or forgings would 


You 


parts, yet you produce them faster and 


fashion the most complex of 
at lower cost than identical parts ma 
chined from solid bar stock 

You turn out a far better precision 
product, yet fewer operations are in 
volved, man and machine hours are re 
duced, rejects are fewer, and over-all 
parts production is speeded up 

In some instances, the use of Shelby 
Seamless Tubing has increased produc- 
tion to such a degree that savings of 50 
percent have resulted 

Shelby offers you the high strength, 
the uniformity, the dependability that 
And it’s 


available in a complete range of diam- 


only seamle tubing can give 
eters, wall thicknesses, and analyses to 


meet the most exacting requirements 


If you're interested in cutting production costs—and who isn’t 
turning out a superior product, send for our free Bulletin Number 17 
And feel perfectly free to call on our engineers if you need help in 


applying Shelby Seamless Mechanical Tubing to your product 


All National Seamless Tubing is pierced from solid 
billets of uniform steel — the one manufacturing 
method that assures uniform wall strength. 


NATIONAL TUBE DIVISION, 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubiog Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S*S SHELBY SEAMLESS 
MECHANICAL TUBING 


Ww hile 


Materials Progress 





] 


haulage present sanitary requirements 


i layer of stainless steel on the inside 


copper pli 
I 


process of PI 


} 


Rochelle-cyanide 


Smoothex, Ine wight copper ple 


gives a very | 


process is also more 


buffing. The rapid at 
What has been called a really bright nickel finis! 
e plating bath is cbtained from the Nickel-! 
Hanson-Van Winkle-Munning Company. A 


used, but the 


cost of 


control 


anode plating bath has a high tole: 


purities. The process is readily controlled over a 


plating conditions. The deposit is ductile, and has ¢ 
color that reduces polishing costs 

lor electrical and chemical plant work Ampco Metal 
developed a long-nose plier, six inches long, of aluminur 
comparablk t 
onmagnetic, and hig 


Its strength and wear resistance are 


j 
steel! 


and it is nonsparking, 1 
resistant 
Chemical & Pow 


are made of aluminum to replace stainless 


The new Chempro cans of the 


Company 


transport of many chemicals, pharmaceuticals, a1 


ucts. The cans follow the style of 2-handle milk cat 


duty construction with airtight seal lock cover 


serve for transporting materials under pressure or 


are three to sixty quarts, and light weight is a featur 


LL steel gears now being produced by the 


works are copper-plated. The copper plating pr 


Wig ti torage and in service ind it als 


vhen the gear ts first put in operation 


For painting and maintenance work the Up-Rie 


Company ts marketing a tubular aluminum scaffold t 


for easy transport and can be erected in a few minut 


section that makes a frame 6 feet high, including 


a flat package 
is locked into | 


weighs only 63 pounds and folds into 
4.5 feet by 6.5 inches. Each section 
one below it 


What 
next to the 


may prove to be the hardest abrasive mat 


diamond is hafnium carbide now 1m the perimental 


stage with the Union Carbide and Carbon Corporation. Hafnium 


has been a rare material because of the difficulty of 


from zirconium, but recent developments of proces 
Ridge have stepped up the production of pure hafniu 


Vickers 


2,913, compared with 2,400 for boron carbide which | 


Hafnium carbide has a indenter hardnes 


sidered as next in hardness to the diamond (the diatr 


indenter hardness of 8,400). The material has a cu 


structure, which does not recommend it for high-u 


cations, but the cubic system is the structure of corundum 


is valued for optical glass polishing, and it is thus possible 
hafnium carbide may find use as a fine abrasive 

carbide can be hot 
of about 


2,000 degrees 


Finely powdered hafnium 


shapes in graphite dies at a pressure 1,500 pound 


square inch and a temperature of about Centri 


grade, so that it also has possibilities as a material for drawing 


a superrefractory. 1 material 


black crystals but as 


dies and cutting tools and as 


comes as a loosely coherent mass of blue 


yet is available only in limited quantities 


ucal plants 
! 


In the use of vitrified clay pipe for drainage in chen 


there has always been difficulty in obtainiag a chemical-resistant 


bonding of the joints Now, the Robinson Clay Products Com 
diame 


pany is producing vitrified clay pipe in 4-, 6-, and &-inch 


ters with plastic threaded couplings (polyvinyl chloride and 

furnishing phenolic plastic collars for fitting the pipe together 
Diaphragms for aircraft equipment, where flexing 

phragms must be uniform from subzero temperatures to 


as high as 250 degrees Fahrenheit, are 


ade by 
The sl 


im disks 


tures being 
Westinghouse Electric Corporation of silicone rubber 


material is only 0.005-inch thick and is held by alumi: 
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HOW TO KEEP VEHICLES 





Liqguid-to-liquid heat exchanger for fuels, water, chemicals 
that might freeze 

Heat exchangers in special compartments, 

Heart of the system —Janitrol Liquid Heater. 

Liquid circulating pump 

Heat exchanger in battery compartment. 

Circulation of heated liquid through crankcase and water 
jackets of engine. (Preheating, standby and maintenance 
of temperature throughout heating system.) 

Liquid-to-air heat transfer for personnel comfort —cab 
heating 

Liquid-to-air heat exchanger coils for defrosting. 

Surge tank. Vent lines from high points in system connect 
to surge tank 


Exchanger for cargo, passenger or miscellaneous heating 


requiree nts 





First——-and most important-——toss your problem into 
a competent lap! And that means call in Janitrol. Janitrol's 
experience in applying liquid heaters to vehicle heating prob 
lems is the culmination of thousands of successful installations 
on military and commercial vehicles in operation all over the 
world. 

The composite drawing illustrates typical elements of 
Janitrol vehicle heating systems. Any or all of these needs are 
met by dependable Janitrol Liquid Heaters—regardless of the 
weather outside. 

But remember the first point, and get in touch with Jani 
trol preferably during vehicle design stage. And for best re 
sults on existing vehicles, Janitrol does the job easier with runs 


of tubing, and compact heat exchangers 


EAT WHEREVER YOU WANT 


1 & fJanitrol 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 


National Sales, Engineering, Production Headquarters, 400 Dublin Ave., Columbus 16, Ohio. District Engineering Offices: New York, 225 Broadway; Washington, D.C, 4650 East-West Highway; 
Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Berry St.; Hollywood, Colif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. Executive Offices: 2375 Dorr St., Tolede 1, Ohio. 
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STAVOLT 


POWER RECTIFIERS 


i 





Closely Reguleted 
by Magnetic 
Amplifier Control 
of unique and 


stable qualities. 


Low Ripple 


Fast Response 





Ten standard 28 Volt production 
models up to 1000 amperes, many 
others, mobile or stationary. 


Amazing size and weight reduction 
made possible by use of latest core 
and insulation materials and 
aluminum construction. 


Encapsulated components — shock 
mounted meters recessed behind 
plastic windows. 


No tubes — lamps — carbon piles — 
commutators or moving contacts and 
no radio interference. 


STAVOLT Rectifiers are rugged and 
can take heavy intermittent 
overloads. They meet MIL-E-7894 
with both range and characteristics. 


Engineers will be interested in learning more 


about the fine qualities of STAVOLT Rectifiers. 


Write for catalog with detail specifications. 


McCOLPIN-CHRISTIE CORP. 


3400 West 67th Street, 


Los Angeles 43, Calif. 


25th Year of Reckifier _Manufachning 





NEW 
DEVELOPMENTS 





AMPHIBIOUS SUPERDUCK 
[he Superduck amphibious truck 

larger version of the famed 

Il DUKW vhich saw 

(,uadalcanal to Normandy 

veloped under the directior 

troit Arsenal, the Ordnance center for all 

Army tank-automotive resear¢ 

designed, engineered, and 1 

by the GMC Truck and Coa 

of General Motors in Pontiac, Micl 
Although described as a 2'.-ton truck, 

the vehicle can carry a 4-ton pay lead on 


land, across heavy sand, or through surf 


New amphibious 2'/-ton truck 


Among the unique features incorpor 

in the Superduck are plastic cab cons 
tion, an automatic inflation system 
maintains an even tire pressure under all 
conditions, and a Hydramatic transn 


sion 


NEW TOW TARGET 


Army Ordnance recently announced the 
development of an antiaircraft tow target 
especially designed for high altitudes and 
high speeds. The craft, designated X M24 
was developed by Bellanca Aircraft Cor 
poration, New Castle, Del. It is 19 feet 
long and weighs about 200 pounds, resen 
bling a jet airplane without wings. It 1s 
made of a tough moldable plastic and 
will float if it lands on water. The 
target, towed by a special cable mo 
5,000 feet long, will permit 


realistic conditions 


ANTISUBMARINE MOTOR 
The Canadiat Navy is being 


with ar elect ‘onically controlle« 
reled antisubmarine mortar 
“squid.” The squids are usually 
in pairs and connected with a1 
device for detecting and locating 
sion of submerged vessels 

They fire a patter! of hig! 


projectiles that can | 


r 
a predetermined 

the new we por 

the submarine 


automatic 


ORDNANCE 





| tes “ aoe 6 > «Re . 7 : 
LESS LABOR KILLS more brush at lower costs when you use AFTER THREE YEARS —Here’s the same right-of-way as shown 
“‘Ammate.”’ It kills more kinds of brush than most weed and at left. Brush still remains under control, yet low-growing 
brush killers and keeps brush down longer! natural cover returned to resist erosion 


ow to k 
brush ym 
for years / 


Industrial users of ““Ammate’’ Weed and Brush Killer 
say that when the original spray job is done well, 
i »ontrol with nothing more than i 
brush is kept under control with nothing more th EVEN WHERE right-of-ways adjoin sensitive crops, like cotton, 
an occasional spot spray years later. you can rely on ““Ammate”’ to do the job safely. That's because 
This year, be sure to include ‘‘Ammate’”’ in your it’s not volatile—reducing spray-drift damage to a minimum 
brush-control program. It’s ideal on power, telephone 
pipe-lines and railroad right-of-ways—wherever you 
have a brush problem. 


Free illustrated booklet describes how to con 
trol brush in right-of-ways with Du Pont 
“Ammate.”’ For your copy, write Du Pont, 
Grasselli Chemicals Department, D-4026, 
Wilmington, Delaware 


Weed and Brush Killer MAINTENANCE CREWS and custom sprayers prefer 
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY “Ammate”’ for faster, safer, longer-lasting control of brush 
On all chemicals always follow directions for application. Where warning « And they can use it without hazard to themselves, livestock or 
caution statements on use of the product are g.ven, read them carefully wildlife. ““Ammate”’ is non flammable, Loo 
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wider and wider use 


PEARLITIC 
MALLEABLE 
CASTINGS 


as engineers become aware 
of its many advantages 


| DESIGN ADAPTABILITY: Because of its good fluidity, it 
cati be cast in thin sections and in compligated shapes. 


HIGHER STRENGTH: Ultimate strengths range between 
60,000 and 90,000 psi; yield strength,between 40,000 and 
70,000 psi. 


EASILY MACHINED: Machjfability index (B1112 
Steel = 100) ranges between,80 and 90. 


WEAR RESISTANCE,“ Withstands excessive wear 
under heavy loads at high speeds. 


LOCALIZED“HARDENING: Sections of the casting 
can be-flame hardened or induction hardened before 
|_.--or after machining. 


BEARING PROPERTIES: Good non-seizing properties 
in metal-to-metal contact. 


FINE FINISH: Can be given a mirror-like finish 
where desired. 





You will find many applications for Pearliti 
Malleable castings — particularly as a replace 
for forgings, stampings and weldments — 
reduced weight, less machining time, fewer 
operations and better appearance a 
production and sales considerationg.” 


aa 


a 


fe 
_ NATIONAL 


MALLEABLE AND STEEL 


CASTINGS fort. 


The Nation's largest independent producer of malleable and pearlitic malleable 
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New Developments 





ROCKET SLED 

United States Air Force volunteers ar¢ 
preparing to ride the world’s fastest land 
passenger vehicle—a 750-mile-an-hour 
rocket sled—in order to develop equip 
ment enabling air crews to survive bail 
outs from airplanes traveling faster that 
the speed of sound 

The experiments will be conducted on 
a 3,00-foot railroad truck at the Hollo 
man Air Development Center at Alamo 
gordo, N. Mex., by scientists of the Air 
Research and Development Command 
with equipment designed and built by 
Northrop Aircraft, Inc., of Hawthorn 
Calif. The subjects who ride the sled will 
travel far faster than man has ever before 
moved on the ground, and they will he 
strapped in a chair that will rotate them 
head over heels 180 times a minute, ex 
posing them to the same air blast forces 
that would be experienced by a _ pilot 
ejected suddenly from a supersonic au 


plane 


WIRELESS ELECTRICITY 

Experiments for long-range transmis- 
sion of electricity without wires have been 
successfully conducted by a team of Ital 
ian scientists, under the auspices of thi 
Ministry of Defense 

In a statement attributed to the inven 
tor of the process, Giuseppe de Nitto, a 
captain in the Italian merchant navy and 
formerly a naval engineer officer, it is 
based on the principle of “reversibility of 
a magnetic field.” A magnetic electrogen 
erator would transmit through the ar 
electromagnetic waves originating at a 
distance and a receiver would transform 
this magnetic field into an electric field 
Chis is the principle on which radio and 
television are based. The novelty would 
consist in the far greater amount of en 


ergy transmitted 


MINATURE TIME FUZE 


The smallest time fuze ever made—a 
thimble-sized ammunition “triggering” de 
vice—has been developed at Elgin Na 
tional Watch Company’s ordnance divi 
sion. It is reported that the tiny fuze will 
detonate a new miniaturized rocket de 
signed to “practically double” the effective 


payload of U. S. pursuit aircraft 


RECTIFIERS FOR 
GENERATORS 

Rectifiers are gradually displacing 
motor generators for Navy ships because 
of their high power, ease of repair, silent 
operation, and other valuable character 
istics. Until recently, motor generators 
have been used to convert a.c. to d.c. cur 
rent aboard Navy ships because no other 
device could do the job as well from an 


over-all viewpoint. (Continued on p. 978) 
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Spicer developed and perfected the first practical, mass-produced universal joint 


for automotive use. 


The Dana Corporation had its founding in the Spicer Corporation in 1904, and now is recognized 


as one of the world's leading suppliers of automotive components. 


Spicer power transmission equipment in a wide variety of types is used os standard equipment on a majority of 


the world's automotive vehicles. 


The Dana Corporation produces in its 10 modern domestic plonts, 
and associated plants in Canada, Great Britain and France, the 
following products: transmissions, universal joints, propeller shafts, 
Brown-Lipe and Auburn clutches, forgings, axles, stampings, Spicer 
Brown-Lipe gear boxes, Parish frames, torque converters, power 
take-offs, power take-off joints, rail car drives, railway generator 
drives, aircraft gears, and welded tubing. 





THIS IS THE AIRCRAFT GEAR DIVISION 
IN FORT WAYNE, INDIANA 


The new Aircraft Geor Division 
plant is one of industry's outstand- 
ing examples of high efficiency 
in industrial engineering. 


PRECISION GEAR PRODUCTION 


complying with the most rigid 
military and aircraft engine producers 


The Aircraft Gear Division plant was built by the Dana 
Corporation for the specific purpose of manufacturing 
gears and similar parts, and complete gearing assemblies, 
to the finest precision standards. 


This ultra-modern plant carries into the aircraft field the 
Dana-Spicer tradition of ingenuity, quality and service, 
which has become so firmly established in the automotive 
industry during the past 50 years. 


Look to Dano and Spicer for excellence in engineering . . . 
careful manufacturing . . . and everyday well-managed 
administration of service. 


SPICER MANUFACTURING DIVISION 
of Dana Corporation « Toledo 1, Ohio 


50 YEARS OF 


SERVICE NGINEERIN 
ERSISEE G TRANSMISSIONS © UMIVERSAL JOINTS + PROPELLER SHAFTS 


* BROWN-UPE and AUBURN CLUTCHES + FORGINGS + AXLES + 

STAMPINGS + SPICER BROWN-LIPE GEAR BOXES + PARISH 

FRAMES «+ TORQUE CONVERTERS + POWER TAKE-OFFS «+ 

POWER TAKE-OFF JOINTS + RAI CARDRIVES + RAWAY 

GENERATOR DRIVES + AIRCRAFT GEARS + WELDED TUBING 
MANUFACTURING 





Development 
Heat 
Treatment 


Let Riverside help you solve your 





STEEL CASTING PROBLEMS 





Riverside Foundry 1s ready to give you excellent service on all ordnance 
castings. In fact, any steel casting specifications for which your contract 
might call. We have a tull staff of men who have spent years producing 
ordnance material ir customers include many great names of American 
Industry Chrysler, American Locomotive, International Harvester, Fisher Body, 
Massey-Harris ( Bowen-McLaughlin-York, Inc. and Ford Motor Company 
Ask them about Riverside. 
Call or write us at Riverside today 

For a dependable qualified source of steel casting requirements, see River- 
side. You give us your drawings T rest of the job i irs Sav 


r r ; 
re feé t 


The big modern Riverside IVERSIDE FOUNDRY 


Foundry at Bettendorf, la. Bettendorf, lowa Devenport Exchange 5-181! 


STEEL and GRAY IRON CASTINGS 
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FOR THE AIR AGE 


rs 
a ; 
9 bae Continental gas turbines, 
now in production at C.A.E. 
nding acceptance in a ste 
ing range of app 


¥ 
ore 


ncturers with pres- 
sspective need for units 


MODEL 140 AIR GENERATOR 
Supplies up to 2000 cu. ft. per 
min., at 50 p.s.i. in production, 
for use as starter for large 
turbines; numerous other uses 
in prospect. 
: ‘7 
J69 TURBO-JET” 

Jet power for target and ENGINEERS AND OTHERS DESIRING 

trainer aircraft, and auxiliary CAREERS IN THE FIELD OF SMALL 

power for transports and TURBINES: WRITE TO €.A.E., 

bombers. Develops up to 1,006 / STATING BACKGROUND AND TYPE 

Ibs. thrust; still higher output OF WORK DESIRED. ‘ 

in prospect. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


1500 ALGONQUIN AVE., DETROIT 15, MICHIGAN 


New Developments 





With the introduction of germanium 
and selenium rectifiers it was found that 
rectifiers were more suitable for Navy 
uses because of their advantages over 


motor generators 


NEW LANDING AID 

\ new British invention will aid in 
operating the bigger, faster aircraft of 
the future from the flight decks of aircraft 
carriers. The device is a robot signaling 
system which will ultimately. if further 
trials are successful, supersede the landing 
signal officer 

High-speed approach experiments car- 
ried out by the British Admiralty and 


Mirror and lights of new landing aid. 


the Ministry of Supply proved that too 
short a time margin existed for the hu- 
man reactions between the officer giving 
the landing signals and the pilot of the 
approaching plane 

The new landing aid incorporates a 
large curved mirror which the pilot 
watches as he approaches the carrier 
from astern. A gyro-operated mounting 
keeps this mirror at an angle constant to 
the line between the ship and the horizon 

On each side of the mirror are two lines 
of colored lights. From the after part of 
the carrier a blob of light is projected 
into the mirror. Providing the pilot keeps 
this blob in line with the colored lights, 
he knows that his angle of approach in 
the vertical plane is correct—that is, he 
will land at the appropriate angle to the 
deck. The curvature of the mirror makes 
the blob of light visible at all necessary 
angles in the horizontal plane, so that the 
pilot can pick up the lights as he sweeps 
round to approach the carrier's stern 

Since the pilot cannot take his eyes off 
the landing aid on the carrier, he is un- 
able to look down at his instruments to 
check his approach speed. To overcome 
this problem a special translucent panel is 
arranged on the windshield of the air 
craft in which are reflected red, yellow, 
or green lights actuated by the air-speed 
indicator These indicate to the pilot 
whether he is flying too fast, too slow 


or just right 


DIMENSIONAL RADAR 
Advanced development of “3-D” stereo 


radar systems for U.S. military weapons 
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ROTARY STYLUS — 
on Model M-1500 Lehigh TRACER- 
TOOL, illustrated at left, permits 
cross feed screw te be set and 
left in one position while succes- 

sive pieces are ma- 
chined or cuts ore 
made. Speeds produc- 
tion. Assures accuracy 
even on old wern 
lathes. 


Faster—lower cost 


LATHE DUPLICATING ©.D. CONTOUR TURNING 


WITH A x 4 ENGINE — and tapering. Unlimited rodii, 
OR TURRET LATHE 


No complicated electronic or hydraulic 
controls. 

Quickly set up without making permanent 
alterations to the lathe. Does not tie up 
costly capital equipment. 

Gives complete working visibility and chip 
clearance. 

Positive stylus contact assured by air pressure 
to tool through a 3-way valve and pressure 
regulator. Uses shop pressure. 

Horizontal slide on Tracer Head operates 
between pre-loaded ball bearings. Precision 


BULLARD OPERATIONS ; 
. P a built. 
— including outside and inside 
tracing. Tracer-head adapts to Uses easily made, low cost, hardened 


templates. 


CONTOUR FACING 


-— or any eagine or turret lathe, 


Proved in hundreds of shops of all sizes and 
in scores of major manufacturing and service 
industries for short and production runs. 


MODELS NOW AVAILABLE 
EL-1100 fo fit lathes 9-14”... Price $375 
M-1500 to fit lothes 16-24" Price $725 
EL-2000 fo fit lathes 24” & larger Price $975 
Prices subject to change without notice ¢ Tool holder and 1.D. BORING 


template not included ¢ Air valve and regulator supplied — consistin f various blen 
only with Models M-1500 and EL.2000 2 ae ¥ ded 
radii as well as 90° steps. 





ENGINEERING SERVICE 
Our engineering department 
will be glad to advise you 

on any duplicating prob- 

lem. Catalog and engineer 

ing bulletins on request 


CONTOUR GRINDING 
— including internal and 
external contours. 


bull AIR CONTROL DIVISION OF 


PROFILE-TRACING 
LATHE ATTACHMENT 





1509 LEHIGH DRIVE, EASTON, PA. 
West Coast Distributor: CAMPBELL CONTOUR ATTACHMENT COMPANY, 1320 W. Esther St., Long Beach, Calif. 
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UNIVERSAL FAVORITE 
IN UNIVERSAL JOINTS 


-RZEPPA Constant Velocity 


HERE'S WHY: 


CONSTANT VELOCITY 

Transmits rotary motion from 

one shaft to another—uniformly, HIGHEST ANGULARITY 
smoothly. Hardened steel balls Up to 35°! No variation in rela- 
roll in grooved raceways, provid- tive angular velocity is possible. 
ing true rolling action. 


\ 


/ 


MAXIMUM 
CAPACITY 

For size and 

weight, the most 

rugged per- LONG LIFE 

former you can 

select, 


Constant Ve- 
COMPACTNESS locity builds in 
Designed to work in the closest durability. 
quarters possible. Compare di- 
mensions before you specify any 
joint. 


These are factors that count! Compare all of them with 
Rzeppa before you specify any joint. You'll find the very 
best costs a lot less than you think, 


So you may have all the facts and engineering data about 
Rzeppa’s Constant Velocity Joints for immediate and future 
comparison: 


SEND FOR OUR BRAND NEW ILLUSTRATED CATALOG. 


JOINT DIVISION 


THE GEAR GRINDING 
MACHINE COMPANY 


3907 Christopher, Detroit 11 
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still unannounced was recently confirmed 
by Sperry Gyroscope Company. The 
company was the first to patent a method 
of producing three-dimensional radar dis 
play by means of volumetric radar and 
utilization of stereoscopic principles wit! 
cathode ray tubes 

The stereo type of display has two 
marked advantages over more conven 
tional displays, some of which also pre 
sent three-dimensional data in other 
forms: (1) The display has an appear- 
ance of naturalness and presents a “scale 
model of space” rather than a synthetic 
representation; (2) It can be interpreted 
more rapidly than other conventional dis 
plays, especially in cases where there are 
large numbers of reflecting objects in the 
volume of space covered by the radar. 


BOX MARKER 

\ device which automatically prints 
complete display copy on all four sides 
of wooden ammunition boxes at the point 
of packing, has been developed by 
Gottscho, Inc., Hillside, N. J. 

Designed to make it practical to print 
cases as they are needed instead of main- 
taining large inventories of preprinted 
cases for every different product or size, 
the machine automatically receives loaded 
cases, prints from one to four sides and 
top if required, and discharges them to 
the next operation in a single pass at pro- 
duction rates up to 2,000 cases an hour. 


VERSATILE VEHICLE 

One of the Army’s newest and most 
versatile vehicles, a bus that is also an 
ambulance and a cargo carrier, has been 
made even more versatile with the addi 
tion of flanged wheels that permit it to 
operate either on highways or on stand- 
ard-gauge railroad tracks. 

The vehicle, designated as the Twin 
Coach convertible, can be used as a 36- 
passenger bus. With seats removed and 
overhead luggage racks lowered to pro- 
vide screened protection for windows, it 
can be used as an enclosed cargo carrier 
Big double doors at the rear permit it to 
he loaded like a conventional highway 
trailer. 

luggage racks may be removed and six 
litters installed overhead without inter- 
fering with seated passengers. Seat backs 
fold down to make room for six addi- 
tional litters 


PHENOLIC FOAM 

\ remarkably buoyant plastic material 
which transforms itself from a liquid resin 
to an expanded lightweight cellular solid 
state in two or three minutes is being 
used to replace balsa wood to fill the 
voids in the hulls of small aircraft car- 


riers. Balsa imparted buoyancy to the ships 
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SHARP FOCUS 


Opto-mechanical range finders give modern Army 
tanks the assurance of supremacy in combat. On- 
time delivery of these critical range finders and other 
ground weapon fire control devices* is but one example 
of the production agility of the precision team of men 
and machines at Northrop Aircraft, Inc. Northrop 
today is producing many vital defensive weapons, 
including guided missiles, target aircraft, and long- 
range Scorpion F-89 all weather interceptors, a ma- 
jor bulwark in our far-distant perimeter air defenses. 


*Precision-manufactured by Northrop Anaheim, 
a division of Northrop Aircraft, Inc. 


NORTHROP 


NORTHROP AIRCRAFT. INC. ¢ HAWTHORNE, CALIFORNIA 


Pioneer Builders of Night and All Weather Interceptors 





ANOTHER INDUSTRIAL LEADER... 


INTERNATIONAL GRAPHITE & ELECTRODE DIV. 
SPEER CARBON COMPANY 


chooses 


LURI 


WIFTUA TR PAL 
Buildings 


Stone & Webster Engineering Corp., Engineers and Constructors 


The LURIA system of STANDARDIZATION lowers your 
building costs and adds high speed to your expansion program 


All the advantages of custom-built 
units are included in Luria Stand- 
ardized Buildings. Designed for 
durability, Luria structures surpass 
the most stringent building code 
regulations. And Luria’s standard 
ized components are engineered for 


adaptability. They combine to suc- 
cessfully meet individual architec- 
tural needs. If these are the require- 
ments of your expansion program, 
Luria can provide them for you... 
at less than the cost of custom- 
built units and in far less time. 


LURIA ENGINEERING Company 


11 FIFTH AVENUE, NEW YORK 17, N. Y. 
District Offices: ATLANTA ¢ PHILADELPHIA ¢ BOSTON ¢ CHICAGO e WASHINGTON, D.C, 
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and prevented | he event the hulls 
were damaged by shell Phenolic foam ts 
also being us« or low-temperature and 


acoustical itions, structural reen 


' 


forcement tow tail sections of alr] 


buoyancy media for boats of all ty] 


for packaging materials 


SMALL GAS TURBINE 
The General 


nounced that it ts 


Electric Company has an 
developing a gas turbine 


engine for helicopters whicl vill be 


comparable in size to the conventional pis 
ton power plant in the family automobile 
but six to eig! times as powerful 


The “baby gas turbine,” designated the 


GE officials inspect turbine model. 


58, 1 being 


Navy's 


to power 


designed for the 
Bureau of Aéronautics 
helicopters. However, with son 


cations t can he 


primarily 
modifi 


' r 
powe 


adapted as a 
plant for fixed-wing aircraft either as a 
turboprop or turbojet 

Chese 


promise of small gas turbine engines for 


applications offer particular 


military trainet Another possible appli 
cation 1s as a hooster for planes powered 


by reciprocating ens 


WOODEN MINESWEEPERS 
The Navy is building several hundred 
wooden-hull minesweepers in three sey 
\M-421 is the largest 
ships are 165 feet long and 
displace 750 tons. The AMS-60 is the 
These are 144 feet 
MSB is 


the baby of the trio, 57-feet long and will 


arate classes. The 


class Phese 


middleweight class 
long and displace 375 tons. The 
operate in a group trom a mother ship 
which will be used to transport them to 


desired areas 


SYNTHETIC MICA 


Because of the difficulty in obtaining 
high-grade 
during tl war, the Navy 


Ships, the Office of Naval Research, and 


ilequate quantities of mica 


Bureau of 


" 


the Army Signal Corps began investigat 


ing the possibilities of assuring a domestic 
supply of electrical-grade mica by a syn 
thetic process. One of the most promising 
materials developed is hot-pressed syn 


thetic mica witl composition similar to 


natural mica except that fluorine is sub 
} 1 


stituted for the ydroxyl radical com 
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Deep-drawn or machined, ordnance compo- 
nents must meet exacting standards of precision. 
The cones shown here represent some of the varied 
designs produced for ordnance manufacturers 
by Eastern Tool & Mfg. Co., pioneers in precision 


deep-drawing for industry. 


Write for Bulletin No. 100. 








REMINGTON STUD DRIVER saves up to 
80% on fastening costs... speeds up the job! 


“lL installed metal window frames and partitions in 
record time’’—says one maintenance man about the 
Remington Stud Driver. And you quickly realize how 
he did it when you see this powder-actuated tool drive 
4 and 5 studs per minute in steel and concrete. That 
means real savings in time and labor. 

Compact and portable, the Stud Driver weighs only 
6 pounds and requires no outside source of power. It’s 
ready to go—any time, anywhere, even in confined 
places inaccessible to ordinary fastening methods. And 
with the power of its 32-caliber cartridge, you know 
a stud is set to stay! 


What’s your fastening job? 


Whether anchoring wood plates to concrete floors or 
hanging radiator housings to concrete or brick — you can 
depend on the Remington Stud Driver to save you 
money. Send the coupon below for further information. 


“Uf It's Remington—It’s Right!"’ 


Listed & Approved by Underwriters’ 
Laboratories, Inc. 


MAIL THIS COUPON TODAY 





Industrial Sales Division, Dept. O-5 
Remington Arms Company, Inc. 
Bridgeport 2, Connecticut 


Please send me a free copy of the new booklets showing 
how I can cut my fastening costs. 


Name 








Position 





Firm 


Address 








City 
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monly found in the natural mineral. The 
chemicals used in the synthesis are readily 
available, and thus the final product is not 


strategic. 


GUIDED-MISSILE SHIPS 

Adm. Robert B. Carney, Chief of 
Naval Operations, declared recently that 
the Navy has on hand a number of hulls 
sufficiently large to permit installation of 
guided-missile equipment. His observa 
tion came in response to a news query as 
to the Navy's guided-missile effort with 
respect to the employment or construction 
of vessels specialized for guided-missile 
handling and launching. 

The admiral replied that the Navy has 
already built and “is in the business” of 
guided-missile ships. He said there is pos 
sibility that the Navy will ask Congress 
for funds for conversion of some vessels to 


yuided-missile purposes 


POWERFUL ENGINES 
AVAILABLE 


The family of high-output internal-com 
bustion engines developed by Continental 
Motors in collaboration with Army Ord 
nance to power tanks and military ve- 
hicles is now available for commercial 
use. Availability of these military units 
places at the disposal of industry air- 
cooled models ranging from 375 to 1,040 
horsepower, having in common numerous 
design features which join to account for 
their performance in combat use. Models 
available include the 6-cylinder 375-horse- 
power AQO-895-4 which powers many 
thousand U. S. tanks; its 500-horsepower 
supercharged version, the AOS-895-3; 
and the 12-cylinder 810-horsepower AV 
1790-7, the supercharged version of which 
develops 1,040 horsepower 


UNIQUE AIRCRAFT 
COMPUTER 

\ remarkable aircraft instrument that 
automatically gives a pilot his latitude and 
longitude without any air-to-ground or 
ground-to-air communication has been de- 
veloped by Ford Instrument Company, a 
division of Sperry Corporation, under 
the auspices of the U.S. Air Force in 
conjunction with the communications and 
navigation laboratory of the Wright Air 
Development Center. Already in produc- 
tion, the device promises to free pilots of 
most of their navigational problems. 

The computer set weighs forty-five 
pounds and occupies less than 1'% cubic 
feet. The set consists of four boxes—the 
indicator, computer control, computer, 
and amplifier. For the military pilot the 
equipment is especially valuable since it 
does not need ground signals for its func 
tioning and does not send out signals 
which an enemy could back-track to lo- 
cate the airplane 
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/ AFFORDS LOW 
MAINTENANCE COST* 


(1/2 of 1% in 20 years) 








Sherlock Holmes, himself, would find it 
difficult to detect wear and tear on “‘Kreolite’’ 
Wood Block Floors because these southern 


pine, end grained toughies can really take it. In 











fact, it costs only 1/3 cent per square foot per year 
(based upon typical 20 year experiences) to 
maintain these floors for as long as the factory 
exists. Coated with “Kreolite Jennite’’, it is a 
comfortable floor to work and walk on because it 
absorbs noise and vibration . . . is dust-skid-and- 
spark-proof .. . is cooler in summer and warmer 
in winter. A Jennison-Wright flooring expert 


will call at your request, 


THE JENNISON-WRIGHT CORPORATION 
TOLEDO 9, OHIO 30 Nation-Wide Offices 





SPECIFY KREOLITE... Hundreds 
of millions of square feet used 
by leading industries since 1911 


ALSO “KREOLITE” RAILROAD CROSS & SWITCH TIES + INDUSTRIAL TRACK TIES + COAL TAR PRODUCTS + BRIDGE & DOCK LUMBER 








MAXIMUM PRODUCTION =— nas sae pecopn 


AND 


MAXIMUM PERFORMANCE f/ xeosorco rc nce 


In recent years it has frequently been 





pointed out, and with some alarm, that 


Expanded Aerojet-General manufacturing facilities Sees ne hI 
l ary 11 are aking a much arezcr 
are now mass-producing rocket propulsion and réle in the civilian affairs of government 
ordnance materiel. Large-scale propellant than ever before in American history. Yet 
: sheae : ° even with this trend. which helieve ic 
manufacturing facilities and production machine emai wrt a hs - oe appre dn 
. qpuite Wealthy ~atic natura alter a grea 
shops make possible complete-round war, I suggest that never before has th 
manufacturing, as well as component gap between the statesman and the mili 


manufacturing. Sound QUALITY CONTROL ee Se SEE Ok SONS, sepeee Neneee Dine 


the difference between peace and war been 


practice affords “custom” craftsmanship apr mares 
at minimum production costs. J Fusion and fission weapons are not only 
Aerojet-General’s extensive background a ps apes gern obsolete 
1¢ are aiso Making obsotcte iny sucn 
in ordnance and propulsion-system a eect A lathe a eR 
development and manufacturing, diplomacy into the area of force as merely 
combined with its parent company’s ag cogenss yo nc - al 
l le pas statesine n deciding tor 
thirty-nine years of industrial Fhe gine giskben’ agra Pas ete Roe 
experience, assures superior products. conception of the consequences of their 
decision. Often such statesmen have beet 
participants in earlier wars and have 
known, at first hand, some of the awful 
ness that man can visit upon man when 
force is resorted to in efforts to impose 
one nation’s will upon another 
But even those in whose minds the 
sufferings and destruction of the last war 
are still most fresh can have but the most 
meager concept of what general atomic 
war would bring. Even a firsthand ob 
server at Hiroshima or Nagasaki would 
SOLID- AND LIQUID- have but a faint idea of what will happen 
PROPELLANT ROCKET if modern atomic weapons explode in the 
POWER PLANTS FOR cities of the world 
AIRCRAFT AND MISSILE That is why I urged the great need for 
APPLICATIONS opening up our large-scale testing to more 


ELECTRONICS AND observers. Certainly all our leaders, who 
GUIDANCE one day may have some responsibility, be 


ORDNANCE ROCKETS it ever so small, for a decision for war, 


should know atomic facts at first hand 
EXPLOSIVE ORDNANCE Knowledge gained merely from briefings 
AND WARHEADS or moving pictures of the magnitude of 
AUXILIARY POWER the force which such a decision would un 
UNITS AND GAS leash is not enough 
GENERATORS By no means do I intend to suggest 


ancenvect-encwesn «-: “#t_ our atomic stockpile would not be 
SERVICES 


used if its true destructive potential were 
brought home to our top leaders in such 
direct fashion. Certainly I wouldn't have 
sent the last three years pressing for ex- 
pansion of our weapons potential if it 


were not to help create a force that would 


° he available if our Nation’s survival de 
YtYfer- AAPAL CORP ORATION  sisnded i 
orld 1 


And on this score, vie wing W rcond 


A SUBSIDIARY OF tions as thev exist I am certain we 
THE GENERAL TIRE & RUBBER CO. have not vet gone far enough in atomic 


weapons development 


AZUSA, CALIFORNIA @ CINCINNATI, OHIO @ SACRAMENTO, CALIFORNIA While I continue to urge full steam 
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How We Are Helping To Keep America Strong! 





NORTH KOREAN TANKS 


knocked out in battle by our 
superior armored might 





. 
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ARMOR PLATE 
FOR ORDNANCE 


Building tank armor plate has been our dedicated task since the start of the 
defense program. With the splendid cooperation of the Ordnance Department and our 
customers, the prime contractors, we have been able to turn out an imposing tonnage. We 





are still the most active producer of tank armor in the field. 

Here is how we work. With the aid of a staff of specialists at our Armor Plate 
Headquarters in Detroit, we engineer the parts for the most economical production and 
fabrication. We design the tooling, procure the material, inspect all along 

the line and expedite delivery. 


Our manufacturing facilities, built up over many years, embrace a highly 


competent, fully staffed and equipped group of plants 


From such carefully coordinated activities, a steady flow of flat, 

formed, fully machined, and subassembled tank armor has reached all 

major tank producers. - 

This program will be continued until St d d St | S 1 Di iC] 
prceat at defenses have reached such stature all ar ce k prin IVISION 
as to repel the threat of any 

and all aggressors. 


Armor Plate Office: PENOBSCOT BUILDING, DETROIT, MICH. 





Show your A. O. A. colors! 


As an A.O.A, member you'll want to wear the official 
insignia of the Association on fitting occasions, and dis 
play the plaque and membership certificate in your home 
or ofhce. Insignia are in the attractive ordnance colors— 
maroon and gold, 

Indicate your preference below and return this form 
with your check to A.O.A. headquarters. Postage is pre- 
paid to domestic destinations. 


Quantity 
Desired Amount 


Lapel Emblem 
(bronze) 
81.50 


Lapel Bar 
(bronze) 
81.00 


Ribbon Lapel 
Rosette 
81.00 


The Medal 
(bronze) 
82.50 


Wall Plaque (8” x 9”) 


Bar Ribbon, 50¢ 


Ribbon (1'4") 
$2.00 a yard 
Lapel Ribbon ('4") 
$1.50 a yard (50¢ '%4-yd.) 


Membership Certitfi- 
cate, $1.50 


OTHER 
INSIGNIA , 


Cigarette Lighter, $5.00 
Tie Chain, $5.00 


Federal tax included im prices 
A, A, 
ke W Ww 


Return to: AMERICAN ORDNANCE ASSOCIATION 
705 Mills Building, Washington 6, D.C. 


Please send me insignia as indicated above, My check for 
. is enclosed, Mail to: 


State 
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ahead in the weapons field, I suggest that 
those civilians who may have to decide to 
use these weapons should know a great 
deal more about their effects than is now 
the case. 

It is not only to prepare our leaders for 
war decisions that I propose some re- 
orientation of atomic-energy thinking in 
the hierarchy of government. True, the 
Soviet thermonuclear test shot of last 
August compels us to increase our efforts 
to keep a substantial margin of weapon 
security over the Soviets. 

Jut in these atomic years the supreme 
goal of government effort must obvi- 
ously be peace. The threats and promises 
of atomic energy are essentials for any 
solution of the problems of peace. If our 
statesmen are to be qualified as peace- 
makers, there must be at the highest levels 
informed and continuous government con- 
sideration of these uniquely fateful atomic 
problems.—THomas E,. Murray, United 
States Atomic Energy Commission, in an 
address at Marquette University, Mil- 


waukee, Wis. 


MILITARY TRAINING 


I definitely oppose universal military 
training, at least in its present form. Uni- 
versal military training is just another 
step toward regimentation. We already 
have splendid military organizations that 
enable us to generate adequate military 
reserves. These include the R.O.T.C., the 
Reserves, and National Guard 

I do not believe it advisable or neces- 
sary to disrupt the education of all our 
young people by sending them to train 
ing camps during peacetime. The pro- 
ponents of UMT claim that it would in- 
still patriotism and discipline in our 
young men 

I maintain that our youth should ac- 
quire a proper concept of patriotism and 
discipline, including respect for authority 
and the rights of others in the home, the 
school, and the church. I oppose the idea 
of turning over these responsibilities to 
any centralized agency of the Federal 
Government.—Lirut. Gen. A. C. Wene- 
MEYER, U.S. Army, Ret., before the Na- 
tional Editorial Association, Chandler, 


Aris. 


THE HELICOPTER 

In the next fifty years the principal 
technical advances in vertical-lift aircraft 
will occur in three realms: (1) size and 
capacity, (2) speed, and (3) development 
of their use 

The size and capacity of helicopters 
shows no inherent technical limit. Larger 
and larger machines, capable of lifting 
heavier and heavier loads, can and will be 
built as the basic workings of commercial 
economics and military planning dictate 
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CLOSE 
TOLERANCES 


Precision has demon- 
strated outstanding ability 
to produce die castings 
to extremely close toler- 
ances through rigid pro- 
duction control. This often 
results in substantial reduc- 
tion or elimination of sub- 
sequent machining opera- 
tions . . . in fact, many 
parts can be used “as cast.” 














FINISHING 


Precision die castings 
can be painted, oxidized, 
plated or self finished by 
polishing. Precision can fin- 
ish in any manner including 
precious metal plating. 
Complete plating and fin- 
ishing facilities at the Kala- 
mazoo, Mich. and Syra- 
cuse, N. Y. plants. 

















Since 1909 the name“ PRECISION” has been the symbol of highest quality in the die covting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland, O. «+ Chicago. Ill. 
Kalamazoo, Mich. + Cortland, N. Y. 


British Affiliation Wolverhampton Die Casting Co. Wolverhampt 
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THE STANDARD TUBE CO. 
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Detroitr Michigan 
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Even today we can foresee the design of 
helicopters over 200,000 pounds in weight 

The most dramatic progress in_ the 
helicopter field will be increased speed of 
vertical-lift aircraft. This will come from 
two directions helicopter designers will 
add speed to their machines; conversely, 
airplane designers will add_vertical-lift 
capabilities to their high-speed craft. The 
result will be a blending of the two types 
of flight into machines fully capable both 
of helicopter flight as we know it today 
and high-speed flight at velocities far be- 
yond even today’s supersonic speeds 

The fulfillment of these basic desires is 
fast approaching reality. The price of 
this realization, however, is unpredictable 
at the moment. It is possible that the com- 
bination vehicle will pay penalties of 
weight and complexity in either the air 
plane or helicopter flight regimes, or in 
both 

On the other hand it is possible that 
the price of the combination will be out 
weighed by savings in high-speed landing 
devices now required and by reductions in 
the tremendous capital investment neces 
sary for airports. The possibility of such 
machines within the next two decades is 
unquestionable; only their relative cost 
remains to be determined in the future 

One of the most challenging and prom- 
ising technical avenues of helicopter ad- 
vancement is development of their uses, 
and development of techniques and equip- 
ment (hoth ground and helicopter-borne ) 
to permit widest and most effective use of 
the unique flight characteristics of the 
helicopter. Automatic flight systems will 
permit helicopters to operate in all kinds 
of weather, even in obstructed areas 

The greatest impact of the helicopter 
will be its effect upon and integration 
with our social system, transportation net 
work, architectural design, city planning, 
and location of industry. The size of 
metropolitan areas, now generally con- 
sidered to be one hour’s commuting time 
by surface transit, will be extended sev- 
eralfold. Lines of transportation, now 
fixed by the pattern of railroads and main 
highways, will be supplemented by a new 
flexibility in the form of areas of trans- 
portation served by helicopter 

All this will be achieved at a capital 
investment lower than that inherent to 
any other form of transportation. For 
unlike the railroad with its trackage and 
right of way, the automobile with its 
highways, the steamship with its harbors 
and docks, the airplane with its airports- 
the helicopter requires less supporting fa- 
cilities than any other vehicle. Therefore, 
we can expect its development to be 
rapid—Frank N. Praseckt, Chairman of 
the Board of Piasecki Helicopter Cor- 
poration, in a symposium on “The Next 


Fifty Years of Flight,” Philadelphia, Pa. 
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BETTER PRODUCTS 


LARGE SIZES* 


INTRICATE SHAPES 


iN 


MANUFACTURING 


AT REDUCED 


cosTs 


*Large sizes and intricate shapes can 
now be forged up to 5,000 pounds. 





GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequent] 
called for, and some of the Parker Prod:.cts whic 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 

hone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Bonderite 100, 160, 170, 180 


Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off) Parco Cleaner 250 


Type Il (Wipe-off) Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170) (chemical 
its 


Bonderite 710 
film for aluminum and 
alloys) 
MIL-C-12968 (ORD) (Supersedes in part U.S.A 
57-0-2) 
Type A—(Formerly U.S.A. 57-0-2, Type |, Class 
A & Al)....Parco Powder, Parco Lubrite 1 & 2 
Type B 
Class | (Formerly U. S. A. 57-0-2, Type Hl, 
Parco Compound 
Class 2 Parco Compound plus Endurion 
MIL-C-16232 (BuORD) 
Parco Lubrite 1 & 2 
Parco Compound 


+ eeeeeeesBonderite 32, 34, 100, 
160, 170, 180 


Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 
160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD)] 
Type ll 


Class A & Al Parco Lubrite 1 & 2 


Parco Powder—Parco Compound 
Bonderite 100, 160, 170 
180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
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U.S.S. Rocuester. 

Dr. Joun J. O'CONNOR, educator, author, editor, Washington, 
ee 

Cor. Pump Scuwartz, author, ordnance expert, Pasadena, Calif 

Lmurt. Cor. S. M. SMOLENSKY, engineer, Ordnance officer, Bel- 


jrade, Yugoslavia. 


Bric. Gen. Tuomas K, Vincent, artillerist, engineer, author, 
Redstone Arsenal, Huntsville, Ala. 





U.S. Navy Bureau of Ordnance in World War II. By Buford 
Rowland and William B. Boyd. Washington: U.S. Gov 
ernment Printing Office. 528 pp. $3. 

BDON'T be fooled by the forbidding official binding of this 

The 


member will find it interesting reading 


Government publication layman as well as the “gun-club” 
In times of peace, air- 
craft, clothes, ships, and vehicles continue to flow from the 
Nation's industry while ammunition, antiaircraft guns, and all 
the weapons of war approach zero on the production index 

Yet in each service the straightforward effort to keep the last 
from deterioration absorbs too much of the 


war's ordnance 


money that should go into the development of new weapons 


This is a lively account of the struggle of the Navy's Bureau 
of Ordnance to overcome impoverished peacetime years and to 
meet the almost overwhelming requirements of World War II 

The all-pervading problems of contracting, inspection, machine 
tools, and personnel are each analyzed separately as befits their 
relation to the entire development and production problem 

In the chapter on VT fuzes, one learns how the most impres- 
development of World War II 


production, and under “Torpedoes” 


sive gunnery was rushed into 
you read the story, without 
excuses, of the early nonexploding, poorly running underwater 
weapon al d the perple xing efforts to ettect improvements 

The Navy 
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excellent close cooperation between Army and 














GOVERNMENT DIVISION 


“Gunner to Pilot... two 
fighters ... turning in!“ 


No te to repeat this message. He must get 
every word right the first time. 


In today’s higher-speed, higher-altitude bombers, 
crewmen must quickly grasp every code-word 
passed. Speed of intercommunication has to keep 
pace with speed of operation 

Working since 1947, RCA engineers have de- 
veloped the AN/AIC-10—an intercom system 
which meets Air Force requirements for high intel- 
ligibility under conditions of extreme noise and alti- 
tude. RCA noise-discriminating microphones have 
two faces which “balance out” extraneous noises, 
transmit sounds only from the speaker's mouth, 
Unique filter, amplifier and automatic volume con- 
trol circuits reduce the effect of extraneous noise. 
Altitude-compensating headsets maintain sea-level 
sensitivity at 40,000 feet or more—and give crews 
maximum head comfort. 


Now in full production, the AN/AIC-10 is but 
one of many complete electronic systems RCA has 
developed for the Armed Forces. RCA engineering 

from original planning to final production 
assures greater efficiency, effectiveness and safety 
in operation. 


300,000 Spotters Wanted. Men, women vol- 
unteers for Ground Observer Corps to help the 
Air Force search for hostile aircraft, man Air 
Defense filter centers, do many Air Defense 
team jobs. 200,000 patriotic Americans are now 
serving. Contact your local Air Force Office. 








RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT CAMDEN. N.J. 











994 


If it’s for today’s high perform- 
ance aircraft, it must work with positive 
action . . . with precision. That’s the 
whole story of actuators by BREEZE. 

Years of specialization in electrical, 
mechanical and hydraulic actuating de- 
vices have made BREEZE a recognized 
leader in the design and manufacture of 
actuators. Leading aircraft manufac- 
turers continue to depend on BREEZE 
mechanisms for actuating landing gear, 
trim tabs, wing flaps, engine air throttle, 
pilots’ seats, cowl shutters, antennae and 
other functions requiring positive motion 
control. 

Breeze has available many standard 
actuators to meet your requirements, and 
an experienced staff ready to submit new 
designs for special applications. 


CORPORATIONS, (ENC. 


700 Liberty Avenue, Union, N. J. 


WELDED METAL BELLOWS * AERO-SEAL HOSE CLAMPS 
RADIO IGNITION SHIELDING © FLEXIBLE METAL TUBING 


Book Reviews 





Ordnance is related, and thoroughout the 
book many of the industries which worked 
unceasingly to meet ordnance standards 
are named and their wholehearted efforts 
given true recognition. In a final chapter 
the repetition of World War II problems 
on a lesser scale is revealed in an account 
of procurement difficulties during the Ko 
rean conflict. 

\lthough the story of each type of 
weapon deals primarily with development 
and production problems during the Sec- 
ond World War, the picture is completed 
with brief paragraphs on prewar history 
and postwar developments in all weapon 
categories 

Men now and in the future who will be 
responsible for continuing the search for 
better weapons and who must prepare to 
produce them rapidly in wartime will find 
“U.S. Navy Bureau of Ordnance in 
World War II” replete with helpful 
guidance.—J. M. P. Wricut. 


Command Missions. By Lieut. Gen. L. 
K. Truscott, Jr. New York: E. P. 


Dutton & Company. 570 pp. $7.50. 


To those who participated in the North 
African, Italian, and Southern France 
battles of World War II, General Trus 
cott’s frank and expert résumé and analy 
sis of these trying campaigns is a wel 
come addition to previously published 
accounts that appeared to protect the 
famed names involved 

To quote the general: “No greater mis- 
take can be made in military leadership 
than that of clinging to outmoded con- 
cepts, outmoded methods, and outmoded 
equipment. To a very high degree the 
measure of success in battle leadership is 
the ability to profit by the lessons of battle 
experience.” 

The next best experience to actual com 
bat leadership is provided by General 
Truscott’'s review, in considerable detail, 
of his experiences, observations, and les 
sons learned as he progressed from a 
regimental commander through many 
command missions—North Africa, Sicily, 
Salerno, Anzio, Southern France—to that 
of an army commander 

Was Anzio worth the cost? Here the 
general presents, perhaps for the first 
time, an objective analysis of the circum- 
stances, missions, objectives, decisions, 
facts, and conemusions of this campaign as 
observed at the various echelons of com 
mand involved. Interesting and revealing! 

His complete faith in the potential of 
the American soldier and his ability to 
develop this potential gives credence to 
the belief that “the American soldier 
makes the best soldier, given proper train- 
ing and leadership.” 

Having served under and admired Gen- 
eral Truscott during these controversial 
campaigns, I feel I can recommend this 
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ALLOY STEELS 


MODERN STEELS for MODERN TRANSPORTATION 
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N-A-X MIGH-TENSILE Stecl—a low-alloy high strength structural steel used 
to reduce weight and increase life of your product. 


N-A-X AC 9115 stccl—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000 F. 


N-A-K 9100 scrics—alloy steels for carburizing and heat treated parts. 


With these three N-A-X ALLOY STEELS, we offer time proven products to 
economically serve you. 


N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion, 


N-A-X AC 9115—a Steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000 F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application, 


N-A-X 9100 series—a series of alloy steels with the alloying elements con- 
stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Mi 


NATIONAL STEEL 
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inspiring book as practically “re- 
combat and 


very 

quired reading” to all officers 

service.—S. M. SMOLENSKY. 

Space Travel. By Kenneth W. Gatland 
and Anthony M. Kunesch. New 
York: Philosophical Library. 205 pp. 
$4.75. 

THESE British authors are experts in 

the field of 

Their 


travel investigation 
than 


detail as to the genesis of rockets, pro 


space 


book goes into more usual 
The experi 
father of 


American rocketry, are covered and tell of 


pellants, and their behavior 
ments of Dr. Goddard, the 
less well known discoveries and forecasts 
by this scientist 

The German experiments under Profes 
sor Hermann Oberth, furthered by his pu 
pil Dr. Wernher 
munde are covered fully 


Braun at Peéne 
Each rocket de 


(german sci 


von 


veloped and fired by these 
entists is described in detail, the faults 
of each are given, and the corrections ap 
plied to eliminate the defects are shown 

The 
States under the direction of Von Braun 


later developments in the United 


and the former Peénemunde staff and the 


research regarding the effect of the higher 


Are you still marking by hand? 


altitudes on live bodies flown into space 


and recovered, led to computations and 
predictions as to the theoretical and prac 
tical side of interplanetary travel. 

Much of the story has been told here 
and there, but this excellent book seems to 
make the story complete, in chronological 
order and in sufficient detail for the most 
exacting reader.—T. K. VINCENT 
Materials and Processes. By James F. 

Young. New York: John Wiley & 


Sons, Inc. 1,074 pp. $8.50. 
THIS volume is primarily a_ textbook 


and was originally based on lectures given 
in an advanced engineering training pro 


gram at the General Electric Company 


But in the present second edition the vari 


ous sections have been rewritten to in 


clude basic descriptions aimed at giving 


young engineers a wider understanding of 


the physical nature of a variety of indus 


trial materials, and new chapters have 


heen inserted, many of which were pre 
pared by specialists in the several lines 
Che book is a big step forward from the 
drab textbooks on materials used until 
recent years mm most engineering colleges 
rhe language is plain enough to enable 
with a reasonable engineering 


any one 


background to get a good comprehension 





@ 1 it’s a problem in marking, 
coding, printing—on cases, cans, 
tubes, projectiles, etc. — put 
it up to Gottscho’s engineers 














au Hillside 5, N. J. 
In Canada: RICHARDSON AGENCIES LTD., Toronto & Montreal 


of the nature and methods of use of the 
most commonly used industrial materials 

But it is hardly an easy-reading refer 
book for the 
already versed in engineering fundamen- 
tals. The 
prepared by the author himself, are the 


ence industrial official not 


original chapters, apparently 
best for this 
However, for the 


curement official, economist, or adminis 


purpose 
nonengineering pro 


trative officer who has to deal with metals, 


minerals, plastics, rubbers, woods, and 


ceramics, and wants to familiarize him 


self with the nature of the materials and 


the methods of working with them, the 


hook 


than the usual college text on the subject 


will be found much easier to study 


Georce S. Brapy 


The War in France and Flanders, 1939- 
1940. By Maj. L. F. Ellis. London: 
Her Majesty's Stationery Office. New 
York: British 
425 pp. $8.75 


Information Services. 


In more than 400 pages of lucid prose, 
illuminated by photographs and many ex 
maps, Major 
of the advance of Britain’s small Expedi 
late 


cellent Ellis tells the story 


tionary Force into Belgium in the 
spring of 1940 and its subsequent fight 
to the 


early critical days of June 


ing retreat beaches of Dunkerque 
during those 
when the fate of a third of a million men 
hung in the balance. 
Contrary to the opinions of German 
military apologists, at least a part of the 
credit for the 


forces belongs to Hitler, and their failure 


success of the German 
Expeditionary 
the 
“in so far 


to capture the British 
Force 


Army and 


rests mainly with German 
\ir Force leaders, 
as it was not due to the fighting quality 
and skill of the Allies” 


might not unreasonably be assumed 


a premise that 


This opinion is sustained by extensive 
quotation from contemporary German rec 
ords in the supplement. It is indeed for- 
that 
evidences of 


of these early 
of the 
Fuehrer failed in the later stages of the 


tunate the promise 


talent on the part 
war to placate the nemesis of retribution. 
Military historians will welcome this 
authoritative volume into 
ArtTHUR F, MacCo- 


admirable and 


their libraries 


NOCHIE. 


United States Destroyer Operations in 
World War II. By Theodore Roscoe. 
Annapolis: U. S. Naval Institute. 581 
pp. $ro. 

HERE is the destroyermen's story of 

how they fought the war. S. E. Morri 

Walter Karig, King 


have covered the naval phases of World 


son, and Admiral 
War II from their several vantage points, 
but this volume is written strictly from 
the point of view of the men on the buck 


ing and pitching workhorses of the Navy 
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i bigditaui4ioa into Day 


The research, design, and manufacturing 
skills of Kwikset’s Defense Division 

/ and Kwikset’s subsidiary, West Coast 
Loading Corporation are coordinated for 


< the exclusive production of munitions, 


including military pyrotechnics 


and high explosives. 


~ _—eeeo 


Kwikset Defense Products Anaheim, California 
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There is no type of man-of-war that en- 
counters more varied duty than our de- 
stroyers and de stroyer escorts 

his great book tells ix well-written 
prose the story of every action and each 
event in which destroyers participated in 
the last World War. It wor 't have to be 
“required reading” for seafaring men who 
ire reading it avidly now, and the layman 
s a salty view of the war at sea 
400 photo 


to help tell 


ere. There are 
charts, and diagrams 

e story 
| torpedo boat de 
stroyer actions in the First World War 
ire outlined briefly as are details of the 
\tlantic Fleet de stroy- 


Porpedo boat and 


adventures of the 
ers prior to Pearl Harbor. Then the war 
became official, and every action is re- 
counted from the Wakrp’s sinking of a 
one-man Jap submarine off Pearl Harbor 
on December 7th, through the rough week 
in the mine fields off Omaha beachhead, 
to the terrific gun fights with the kama- 
izes around Okinawa 


All the 


that have been publicized are told 


spectacular destroyer engage- 


here— Moosbrugger’s brilliant clean sweep 
in Kula Gulf, the 


versatile actions of Burke’s “Little Bea- 


of three Jap destroyer 


ver” squadron, and the mad destroyer 
ittacks off Komandorski and Leyte Gulf 
that seemingly drove off superior Jap 
forces 
Chere are also many obscure om rations 
destroyers in the Aleutians, the seizure 
Naples, the DE’s 


that countered German “buzz bombs,” and 


of Italian islands off 


many other fascinating fighting yarns 
that in general are remembered only by 


the small-boat sailors.—J. M. P. Wricut 


Soviet Military Doctrine. By Raymond 
L.. Garthoff. Glencoe, Ill.: The Free 
Press. 587 pp. $7.50. 


I an 


time and opportunity carefully to review 


\merican military officer had the 


and study the Soviet field regulations and 
manuals, to read and analyze the relevant 
writings of the political and military 
leaders, and to review the military press 
including such research as that published 
by the Soviet General Staff College, he 
would have a well-founded insight into 
the guiding doctrines of the Soviet armed 
forces 
Because of the improbability that the 
average non-Soviet ofhcer could accom 
plish this herculean task, the United 
States Air Force commissioned the Rand 
Corporation to undertake a detailed study 
of all such source material so as to arrive 
foundation of Soviet 


strategy and tactics. The 


at an authoritative 
military result 
has been this analytical study of the So 
viet “principles of war,” which has re 
cently been declassified to permit general 
circulation 


Though the framework of Soviet mili- 


tary science is fundamentally sound, post- 
war Soviet studies indicate an unsound 
approach to the lessons of World War Il 
a common disease among victors. Based 
upon the assumption that only they (the 
U.S.S.R.) defeated the Axis powers, they 
then conclude that all Soviet tactics and 
strategy were sound, including glaring 
errors. Likewise all Fascist strategy 1s 
underrated—obviously a serious mistake 
Garthoff’s excellent study is presented 
in three sections : Part I is concerned with 
between political and 


Part II is a distillation 


the relations! ip 
military doctrine ; 
and analysis of the current Soviet prin- 
ciples of war; and Part III offers a more 
detailed examination of the op rational, 
technical, and organizational field doctrine 
of each of the Soviet armed forces. This 
book is one of the most significant post- 
war analyses of the Soviet military ma- 
chine and is a “must” for officers of all 
A comprehensive bibliography is 


Joun J 


services 


appended DRISCOLI 


The Powder Flask Book. By Raymond 
L. J. Riling. New Hope, Pa.: Robert 
Halter, The River House. 495 pp 
$25. 

WV HEN a new book is 


arms collecting public at 


offered to the 
$25, eyebrows 
are apt to be raised. However, he who 1s 
interested in powder flasks, either as a 
collector or as one requiring a guide to 
their purchase and sale, will find more 
for his dollar in Ray Riling’s current 
offering than in anything presented to 
arms enthusiasts in recent years 

The book starts off with the general 
story of flasks from the early, handmade 
specimens, often highly artistic in design 
and ornamentation, to the standardized 
production types of the nineteenth cen 
tury. It is with the latter sort that the 
author is principally concerned. He de 
scribes their use and manufacture and 
includes many flask-arm associations, such 
as the U..S. Army metal flasks and rifles 
of the 1800-1860 period, never before com 
pletely clarified 

He has run down the Hall rifle flask 
hitherto an enigma to arms students, and 
shows many rare arms with their proper 
flasks 

Nearly half the book describes and 
classifies 1,546 flasks, illustrated by ex- 
cellent scaled photographs. There follows 
a tabulation of their current values, as es- 
tablished by a panel of well-qualified deal 
ers and collectors. After this section is a 
chapter on associated arms accessories 
powder cans, cap boxes, cappers, chargers, 
and the like 

I urge those with a potential interest in 
this book to see it. The edition is small 
and it is the sort of job that no one can 
afford to reprint. It will become a classic, 
which was obviously Ray’s intention and 
inspiration B. R. Lewts, 


Ordnance Corps, U.S. Army 


Lieut. Cor 
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How many places 


east of t 
decimal poin 








@ We haven't yet found this on a drawing but... 
on a bombing or computing gunsight, an almost 
infinitesimal decimal error in the device itself, 
may well be multiplied to hundreds of yards, at 
the target area. 





We help forestall such errors and results by pro- 
ducing gear assemblies of the utmost precision 
... for computers, for accessory drive units, 
actuators, transmissions and controls. We also 
produce precision components such as bomb 
hoists, gun turrets, radar tracking and scanning 
assemblies. 


Bring us your development and production prob- 
lems, large or small. Our long, proven expe- 
rience can solve them. A letter or telephone 
call will put us at your service. 
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H-P-M FASTRAVERSE 
Rubber Pad Forming Presses 


RUBBER PAD FORMING 





@ Versatile, general purpose 


all-hydraulic H-P-M Rubber Pad Forming 


Presses are equally well adapted to the 


Hidraw or Guerin process, male and 


femule die operations and die 
quenching. These H-P-Ms are used 


extensively for diversified aircraft 


production and other light gauge metal 





forming jobs where die costs 


must be kept to a minimum 





Talk to an H-P-M engineer today! 


THE 
HYDRAULIC PRESS 
MFG. COMPANY 


> 


A FEW OF THE HUNDREDS OF 


USERS OF 
H-P-M ALL-HYDRAULIC 


FASTRAVERSE PRESSES 
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thd BENDIX the only way to make a COMPLETE, POSITIVE, 
IG N ITIO N DYNAMIC check of the ENTIRE Ignition System . . . 
A N A L YZ t R without removing the engine 


v/- 
Oy + ee vi | we a 
4 


on. A 


tanks in action 


not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides rea/ preventa- 
tive maintenance. 


The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 
outmoding time-consuming static testing of 
individual components. It is the easiest (checks 
the entire ignition system in the field) and the 
fastest (locates any ignition fault immediately) 
method of preventative maintenance ever devised 
for checking ignition efficiency in military 
vehicles of all types. 


Descriptive folder available on request. 


The Bendix Ignition Analyzer safeguards ignition systems in all 
types of military equipment. 
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Here’s How It Works — 


The Bendix ignition Analyzer provides a visual pie- 
ture of *he actual voltage waveform patterns oc- 
curing at the spark plugs. Normal ignition pro- 
duces a characteristic normal waveform pottern. 
Likewise any abnormal ignition condition will pro- 
duce its characteristic abnormal pattern. Interpre- 
tation of the patterns identifies and locetes ony 
ignition troubles immediately. 


SCINTILLA DIVISION OF B. , 
SIDNEY, NEW YORK Ss ef) dix 
Export Soles: Bendix International Division, 205 East 42nd $1., New York 17, N. ¥. 


FACTORY BRANCH OFFICES: 117 E. Providencic Avenve, Burbank, California « 

Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan + 512 West Ave 

Jenkintown, Pennsylvenia «+ Brouwer Building, 176 W. Wisconsin Ave., 

Milwaukee, Wisconsin « 8401 Cedar Springs Road, Dalles 19, Texas ‘ 
American Building, 4 South Main Street, Deyten 2, Ohie 
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UH QWs Chalmers 
Good Gear Performance 


APPROVED IN THE LAB 


From design through production, Allis-Chalmers engineers know their 
gears inside and out. Here are a few of the modern laboratory tests 
and inspection techniques by which their quality is controlled: 


Carbon Content Test 

With this apparatus, Allis-Chalmers engineers 
can determine the carbon content to within .01 
percent. Steel must have correct carbon content 
to insure heat treating to proper strength and 
hardness, 


Quench Test 

To help insure complete control over the quality 
of finished gears, all steel must meet specified 
hardening characteristics, determined here by 
the “End Quench Hardenability Test.” 


Dimension Test 

Cutting tools used to make the gears, as well as 
the gears themselves, are measured in the gear 
laboratory. With this precise dimension control, 
Allis-Chalmers can mass-produce gears that are 
correct to 1/10,000 of an inch. 


Metal Grain Test 


Sections cut from finished gears are examined 
under metallurgical microscopes which magnify 
from 10 to 2,000 times. This test gives assurance 
of proper and uniform quality of grain structures 
in hardened gears. 





_is No Accident 


PROVED IN THE FIELD 


The final and most important test for any gear is its 
performance under actual job conditions. In Allis- 
Chalmers crawler tractors, the quality of their gears 
is proved by long, efficient service on the toughest 


pre 


earth-moving jobs. 

Technical and practical experience like this, coupled 
with the most modern heat-treating and manufactur- 
ing facilities, are available to Ordnance engineers 
for every phase of product development 
and manufacture. 


LLIS -CHALMERS 


TRACTOR DIVISION - MILWAUKEE i, U. S. A. 
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DARILY PRESSES ielp increase die life 


Costly dies prepared for stamping motor armature laminations repre- 
sent an investment that must pay off in production efficiency. Along 
with die design and material handling methods goes the selection of 
the right presses to insure this die performance. 


Danly’s rigid, balanced, precise construction decreases vibration and 
deflection, increases die life. In General Electric’s plant at Erie, Pa., 
Danly Autofeed Presses are helping to make investment in lamination 
dies pay off. The slide to bed parallelism of these Presses was set to a 
tota! variation of only .002” at installation. After two years of oper- 
ation, this original setting has not varied! 

There are basic reasons for Danly Press precision performance . . . and 
definite reasons why management finds it pays to be cost conscious 
instead of price conscious in purchasing mechanical presses. If your 
manufacturing process involves high production and expensive dies, it 
will probably be worth your while to talk with a Danly Press Engineer. 
Call one now—he will be glad to discuss your specific problems. There 
is no obligation for this service. 


PROVED AGAIN... 
It costs less to run a DANLY PRESS! 


MECHANICAL PRESSES 50 TO 3000 TONS 
Th, ie) S Suelo t)- 18 ang i) 16 ae Vemale). | 
AUTOFEED UNDERDRIVE 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 

















More than just a gleam in an engineer's 
mind...the atomic power station that 
may someday light your home is already 
being planned. Long and hard work lies 
ahead before the first plant goes into 
operation... but the incentives for push- 
ing ahead in this field for the national 
welfare are many. 

In its research work for the Atomic 
Energy Commission, North American 
Aviation early began exploring the 
possibilities of atomic power plants. 
Already, North American’s large skilled 
team of scientists and engineers have 
designed and conducted engineering 
experimentation for such plants. 

Other North American accomplish- 
ments include the design and construc- 
tion of reactors for many research appli- 
cations. Research reactors designed and 
built by North American Aviation for 
the Atomic Energy Commission are in 
operation at the North American atomic 
energy research laboratory and at the 
California Research and Development 
Company ...helping provide data for 
many important nuclear projects. 

Diversified research has already given 
us vital answers—in medicine's fight on 
cancer, in a variety of industrial projects 
...in advancing our knowledge of the 
atomic sciences. Each phase of North 
American’s nuclear program will help 
to establish the sound engineering base 

.upon which will be built the atomic 


developments of tomorrow. 
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organization, facilities and experience keep 


N 


North American Aviation joo cheos AY 


in aircraft .. . atomic energy .. . electronics . . . guided missiles .. . research and development. 
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SAFETY FIRST...LAST and ALWAYS 


thanks to modern catapults and arresting gear 


Our Navy—the world’s safest Navy —takes 
nothing for granted. On carriers both new 
and not so new, nothing—no, nothing—is 
spared to get its planes off and back home 
again—safe. 

Powerful catapults give heavy craft a 
whip-fast, thoroughly sure shoveoff. And 
firm but gentle arresting gear make possible 
quick-on-a-dime stops when they come 
home to roost. 


Bliss personnel are now working hand in 
hand with Navy officials in the development 
and servicing of modern catapults and 
arresting gear. They are also proud to be a 
major producer of the modern steam cata- 
pult. 

For the future, continuing research by 
teams of Bliss and Navy specialists assures 
that our Navy—the world’s safest Navy— 
will stay that way. 


Easier getaways, too, Steam catapults, built by Bliss, 


launch jets in any direction relative to the wind. 


ZUM NS 


K q | S S ... for special contract projects 


SINCE N857 
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E. W: BLISS COMPANY 
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How Ductile Iron 
Cut Costs: 


33% 
29% 
10% 


Reduction in 


and Feeds 


Who will be next to make better prod- 
ucts for less money by using Ductile 


Iron? 


Profit from the example of Metal 
Products Division of Koppers Company, 
Inc.,; Baltimore 3, Md. This manufac- 
turer not only cut costs but improved 
performance of one of their specialties 
by adopting Ductile Iron hubs for 
“Aeromaster” industrial fans. 


These propeller-type fans, ranging 
from 54 inches to 24 feet in diameter, 
are generally used in pipeline pumping 
stations and similar places where vibra- 
tions from nearby engines, compressors 
or other machinery compound the 
vibrations of a fan. 


For the hubs, which may 
vary from 50 to 225 pounds 


os 
INCO 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Tool breakage 


Longer use of Tools 
between Dressings 


Increased Lathe Speeds 


in weight, good tensile and fatigue prop- 
erties are obviously essential. In addi- 
tion, excellent castability is needed 
because the heavy center portion, the 
heavy flange and the thin inter-connect- 
ing webs of each hub vary considerably 


in section thickness. 


So far, no Ductile Iron hub has been 
rejected. The manufacturer sand-blasts 
hub castings and then heat-treats to 
provide 60,000 p.s.i. minimum tensile 
strength and 15% elongation. 


Tensile strengths in excess of 150,000 
p.s.i. may be attained by other heat- 
treatments. Investigate how Ductile Iron 
can improve your products or equip- 
ment. Learn the facts about its machin 
ability, its resistance to wear, to shock 


the facts 


and vibration. Investigate 


about its damping capacity. 


Send us details of your prospective 


uses, so that we may offer a list of 
sources from some 100 authorized foun- 
dries now producing Ductile Iron under 
patent licenses. Request a list of availa- 
ble publications on Ductile Iron... mail 


the coupon now. 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, 
New York 5, W. ¥. 


Please send me a list of publications on 


DUCTILE IRON 
Name 

Title 

Company 


Address 
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67 WALL STREET 
NEW YORK 5, N.Y. 
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IT TAKES MANY MINDS 
TO MAKE AN 


RAYTHEON AUTOMATIC DIGITAL 
COMPUTER developed for the Office of 
Naval Research and used at the Noval Air 
Missile Test Center, Point Magu, California. 


“ELECTRONIC BRAIN” 


Just trying to grasp the concept of a high 
speed digital computer staggers the imagi- 
nation. Designing and building one is a job 
for a corps of highly trained specialists. 

Few companies are equipped with the 
diversity of talent, the technical background 
or the production facilities necessary to 
venture into this extremely complex field. 
Raytheon is unique in having under its many 
roofs not only the kind of people but the 
products and production facilities required 
to bring analog and digital computers into 
practical being. 

On its staff, Raytheon has many of the 
comparatively few scientists, mathemati- 


cians and engineering specialists capable of 
designing, building and applying electronic 
computers. Its many divisions contribute the 
special tubes, transistors, diodes, toroids, 
magnetic amplifiers, and other components 
used in great numbers in such equipment 
...and the broad experience in miniaturiza- 
tion, circuitry, packaging and other elec- 
tronic techniques necessary to reduce a 
houseful of parts to practical proportions. 
It goes without saying that ‘‘Excellence in 
Electronics’ is a prime ingredient of all 
Raytheon products ... radar, sonar, com- 
munications and other types of equipment 
of vital importance to the Armed Services. 


RAYTHEON MANUFACTURING CO. 


CONTRACTORS TO THE ARMED SERVICES 
WALTHAM 54, MASSACHUSETTS 


ra valle 440¢€ C+ Cleclu 4446 
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hacrimmrns 


UNITED 


35,000 TON FORGING PRESS 











A NEW 435,000 ton hydraulic forging press being built 


by UNITED for the USAF Heavy Press Expansion Program 
to help bring the United States to a commanding position 


in the production of modern aircraft for the armed services 


UNITED 


ENGINEERING AND FOUNDRY 
COMPANY 


Pittshbureh, Pennsylvania 








FACTS ABOUT 








PRODUCTION 
ENGINEERING 


3-D .in miniature... has an important production engineering role 
at the Fairchild Engine Division. Sealed-down duplicates of the big 
production lines save countless dollars and untold man hours ... make 
possible complete pre-planning before actual production of turbojet 


engines, auxiliary powerplants and other power products begin. 


Miles of blueprints for new floor plans are eliminated. Instead, tech- 


nicians simply arrange scale models to arrive at the most efficient 





production layout. Then, actual plant layout is set up to agree with the 
seale layout. Advanced techniques like this are a part of planned pro- 


duction engineering at Fairchild... pushing efficiency up Fai AND AlRPLane conPonarion 
FARMINGDALE NY 


AIRCRAFT DIVISION, Hogerstown, Maryland © GUIDED MISSILES DIVISION, Wyandanch, N ¥. 
SPEEDO CONTROL DIVISION, Wickliffe, Ohio © STRATOS DIVISION, Bay Shore, N. Y. | 


and costs down on major projects for all the Armed Services. 














We offer you 
Tailor-Made Packaging 


tor defense. producrs 


When you call in Continental for aid in packaging your defense products, you deal with 
people whose experience in this field goes away back. Working under prime government con- 
tracts ourselves, and with industry on their prime contracts, we have full understanding of 
the requirements and the importance of adherence to military specifications and delivery 
dates. We are tooled for many containers currently required by the Armed Services for such 
items as fuzes, grenades, small arms ammunition, pyrotechnic flares and signals, activators, 


primers, rockets, jatos, gas masks and napalm. Call on us anytime for intelligent service, 


tailored to your particular needs. 


CONTINENTAL «C CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So, La Salle St., Chicago 3 
Pacific Division; Russ Building, San Francisco 4 
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Engi neered for 


Ex reme 7 My; “ny, 
Efficiency YY 


tw NEW AN- ' 
Environment Resistant 
Bendix Electrical Connector 


The challenge to protect sensitive air- 
borne electronic circuits from thermal 
shock, surface condensation and ex- 
treme vibration has been successfully 
met by Bendix engineers in this new 
spaced grommet “E” connector. 

This connector is not only designed 
for performance, but is also engineered 
for your production needs. The open 


space in the solder-well area provides 


ample room for all assembly and solder- 
ing operations. Moisture-proofing — is 
accomplished without the use of potting 
compounds, permitting completely serv- 
iceable aircraft harness installations. 

These features are all accomplished 
with no appreciable increase in weight 
over an AN-A/B connector with a 
cable clamp. 


Complete information on request. 


SCINTILLA DIVISION of " 
SIDNEY, NEW YORK Bend 


AVIATION CORPORATION 





NOW Faster, Easier Cable Handling 


Spring-O-Matic 
Improved ball-bearing, spring 
retractable POWEREEL han- 
dles up to 150’ multiple con- 
ductor cable, sizes up to No. 
4. Also for communications 
cable, Ratchet for stopping 
reel optional. Adjustable cable 
guide. Compact, easy to 
mount. Moisture and dust 
proof, Simple, easy cable in 
stallation, Cast aluminum re 
duces weight. Also available 


Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
A for air and fluid hose Armed Forces with gun brushes. These 
ORT-O-REEL brushes usually are available for an 
P —_— . bu extra tour of duty because of their 
For long cords sizes up to No. 12, 3- unique Fullergript construction. In 
conductor Has dust-tight collector ring, hi : - 
this construction a tripled mass of 
ball-bearing swivel base adjustable brake brush ial is | hored insid 
aa tak den cael. Gente th os ely sh material is loop-anchored inside 


long brush life. 
COLLECTOR RINGS oe 
tom building to meet your special needs 


out cord or hand lamp. Wt.—9 Ibs. less a rigid metal backbone to provide a 
Many standard models in 
stock for immediate ship 
Write or phone for engineering data on 
stock and special collector rings. Estimates 
on custom jobs gladly submitted 
We also make POWEREELS for heavy-duty INDUSTRIAL DIVISION 
cables, and specially engineered 1 rque Motor 
Reels, If you have a special Reel or Collector Ring 
problem write of phone today 
INDUSTRIAL ELECTRICAL WORKS 3585 MAIN STREET = HARTFORD 2, CONNECTICUT 


cable and plugs. Reel 4” wide, 12” dia far denser brushing surface and extra 
ment. Designing and cus 
1509 Chicago St Phone ATlantic-460¢ Omaha, Nebr. 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 
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Cast in Lightweight Aluminum 
in the foundries of 


ALUMINUM INDUSTRIES, INC. 


FANTASTIC? We-e-ll, maybe a little . . . but only a little! Aluminum, the magic 


metal of the 20th century, can easily become the irreplaceable metal of the age 
of space travel! 

We at Aluminum Industries, Inc., are proud of the part our foundry has played in 
developing and producing aluminum castings for aircraft, for ordnance units, for 


automobiles, and for a vast variety of peacetime products during the past 34 years. 


We expect to keep at it right on into the age of space ships, but in the 


meantime . . . perhaps we could serve your aluminum castings requirements. 


Our aluminum foundry is one of the largest and most modern in the world. 
We have ample facilities for quantity production of either Sand or Permanent Mold 
Aluminum Castings. Our Physical and Metallurgical laboratories, our X-ray facilities, 
and our own genuine passion for top quality guarantee you workmanship of 


the highest order. 


Our engineers are at your disposal if you have a design or structural problem 


which lightweight parts may solve. 


Ask for recommendations and estimates. 


This complex supercharger housing is an 
aluminum sand casting with wall thicknesses 
down to ¥,”". By the permanent mold pao- 
cess, it is possible for Aluminum Industries to 
produce aluminum castings with Ve” wall 
thicknesses and dimensional tolerances to 
within +.010”. 


ALUMINUM INDUSTRIES, INC. 
Cincinnati 25, Ohio 


Detroit: 809 New Center Bidg Chicago: 64 E. Jackson Blvd, 








ZT Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS ...HARDENED, GROUND and FORGED STEEL PARTS 


May-June 1954 1011 





FRIEND or FOE? How many? How far? How fast? 


Time: 0314,ona U.S. Aircraft Carrier somewhere 
on the high seas. Wind 44 knots; visibility zero. 
And, somewhere out there in the fog are four 
“objects’—either as friendly as a neighbor's 
puppy or as deadly as a rattlesnake! 

In a situation like this, somebody has to find all 
the answers—but quick! With 3,000 lives at 
stake and a hundred million dollars worth of 
equipment riding the waves, split-second identi- 
fication of “what's out there,” is a must. 

They used to do the job with a half-frozen ob- 
server in the crow’s nest, a megaphone and a 
handful of men on a spray-lashed bridge. Today, 
a crew of skilled technicians sit in the scientific 
maze of a modern Combat Information Center 


There is nothing finer than a 


and call on Electronics to do the job. The mere 
flip of switches is enough to see what's ahead, 
identify its character, distance, and speed, and if 
necessary, alert the entire company through the 
intercommunication system and bring full fight- 
ing power to life. 

This is “shipboard radar.”’ A simple phrase for 
some of the most fantastic electronic equipment 
of our age. We at Stromberg-Carlson helped in 
its development and today provide to the armed 
forces many of its most important component 
parts. Thus the same engineering skill which, 60 
years ago, harnessed Sound and Electricity for 
better communication methods still weds the 
pair to help preserve our national security. 


Stromberg-Carlson® Rochester 3, New York 


STROMBERG-CARLSON 
LEADS TOO IN: 


@ 





Telephone Instruments 
and Central Office 
XY Dial Equipment 


High Fidelity 
Radios and 
Radio-Phonographs 


Electronic Carilions 
for Churches and 
Public Buildings 


Office 
Intercom 
Equipment 


“Panoramic Vision” 
Television 
Receivers 
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HOW TO MAKE A HARNESS 


for an Atom cai 























Taming the monster power of a nuclear reactor requires precision con- 
trol of all the elements. Ford Instrument is designing controls that seek 
and hold the optimum power level of the pile . . . and keep the rods so 
exactly set that the reactor’s energy is harnessed . . . safely, securely 


This is typical of the problems that Ford has been given by the Armed 
Forces since 1915. For from the vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical, hydraulic 
electric, magnetic and electronic instruments that bring us our “to 
morrows” today. Control problems of both Industry and the Military 








are Ford specialties. 





19 
i 
You can see why a job with Ford Instrument offers young @® FORD INSTRUMENT COM PANY 
engineers a challenge. If you can qualify, there may be 


@ eget fer yon Ip cutee cant Crecagmen a2 Sas LFoRD | DIVISION OF THE SPERRY CORPORATION 


Write for brochure about products or job opportunities 
State your preference 


| 31-10 Thomson Avenue, Long Island City 1, N. Y. 
dean 
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OUT OF THE 
“BUFFALO” 


PUNISHMENT @ 
PIT- 


eat ai 
1 3 i> 
 . 


- 


a ee 


a 


COME 
BETTER FANS 
FOR YOU 


i 


, 


- 


SS 


“Buffalo” Type “BI “Buffalo” 
Limit-Load Ventilating Fan Axial Flow Fan 


a 
lee ke ee 


e To be sure that “Buffalo” rotors can stand far speeds — and it shows up here in the Punishment 
greater stress than they would ever encounter in Pit, not in the installed fan. 
an installation, we deliberately try to destroy 
them in this “Buffalo” vacuum test pit! Here, This is just one phase of the rigid testing and 
in a partial vacuum, the rotor to be tested can excellence of engineering, or “Q” Factor*, which 
be revolved at tip speeds as high as 60,000 and assure you of a best buy when you specify 
even 70,000 feet per minute. The slightest un- “Buffalo” Fans. Why not write for “Buffalo” 
balance, the slightest structural weakness, would engineering literature on your air handling 
result in destruction of the rotor at these fantastic problem? 

*The "Q” Factor — The built-in Quality which provides 

trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


534 BROADWAY BUFFALO, NEW YORK 
Publishers of “Fan Engineering” Handbook 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 
VENTILATING PRESSURE BLOWING AIR CLEANING COOLING AIR TEMPERING HEATING INDUCED DRAFT FORCED DRAFT EXHAUSTING 
1014 ORDNANCE 








Here, with a single compact, easy-to-install power braking 
unit, truck manufacturers and operators can combine al! of 
the well proven advantages of hydraulic brake actuation with 
an ate brake vee 


olglegpet mg a product of Bendix, 
a and builder of Hydrovac*, the world’s most widely 
power brake with over three million units.now in use. 


Thus Air-Pak benefits from a ee mgs engineering and man- 
ufacturing experience unrivalled in the automotive industry. 


Descriptive folder on Air-Pak is available on request. 


RES. 0.4. PAT. OFF. 


Products 
~ BENDIX - 210% . SOUTH BEND, INDIANA J D AYLI 


THE MOST TRUSTED NAME IN BRAKING 





At a signal, aluminum — heated to an exact 
thermal degree—begins to flow through hard- 
ened steel dies, Trained eyes follow the wide, 
ribbed shape as it emerges to 30 feet . . . then 
60... then 90... or 110 feet if necessary. The 
14,000-ton “muscles” relax . . . another quality 
Alcoa extruded shape. 

This extruded shape is one of the largest in 
the world . . . but the difference between it and 
others is much more than size alone. The men 
who handle the die design, the die construc- 
tion, the preheating, the extrusion pressure 
+ «+ are all members of an Alcoa team. This 


team was selected by the Air Force to operate 
this and other presses in the ‘heavy press 
program”—the team with unmatched skill and 
50 years’ experience in the extruding process. 
Larger extruded shapes, thinner and more 
intricate than ever before, are rapidly becom- 
ing the answer to rising costs of riveting and 
assembly. Your nearby Alcoa sales office is 
your short cut to 66 years of experience with 
aluminum. ALUMINUM COMPANY OF AMERICA, 
850-E Alcoa Building, Pittsburgh 19, Pa. 


ALCOA ON TV brings the world to your armchair with “SEE 
IT NOW” featuring Edward R. Murrow, Tuesday evenings on 
most CBS-TV stations, 


ALCOA 
ALUMINUAA 


ALUMINUM COMPANY OF AMERICA 
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a new precision process called “ROTARY 
EXTRUSION”. A means for holding excep- 
tionally close tolerances on parabolic and 
conical shapes, such as used in shaped 
charged ammunition. 


Wall thicknesses can be held within + .001” 
on conical shapes regardless of material! used 
i.e. copper, aluminum, C.R.S., stainless steel, 
etc. 


Not only can this process maintain close 
tolerances on parallel wall thicknesses, but 
also on tapered wall thicknesses. 


Many difficult press and annealing opera- 
tions can be eliminated by using the CRAFT 
“ROTARY EXTRUSION” process. 


Grain structure is improved, plus the fact 
that it can be controlled to a very fine degree. 


We are at present producing various com- 
ponents for Ordnance items, such as copper 
cones and ogives,etc. 


Send your inquiries in today, regardless of 
how small your requirements may be. 


3949 WEST SCHUBERT AVENUE + CHICAGO 47, ILLINOIS 


SPECIALISTS IN PRECISION DEEP DRAWING AND METAL FORMING 
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YOUR MEMBERSHIP IN THE AMERICAN ORDNANCE 
ASSOCIATION COSTS LESS TODAY THAN EVER BEFORE 


- Never before in its thirty-four years of existence has the 
American Ordnance Association offered its members so 
much service for such little cost. 


While almost all other costs have continued to rise, the 
A.O.A. over the years has reduced its membership dues from 
$5.00 to $4.00 and then to the present rate of three years 
for $10.00—less than a penny a day! 


- Yet over the years membership privileges have been con- 
tinvally increased so that teday members receive greater 
value than ever before. 


for less than a penny a day A.O.A. members now receive: 


1. 


AMERICAN ORDNANCE ASSOCIATION ¢ 


. The Common Defense, 


Ordnance, the bimonthly journal 
of scientific and industrial pre- 
paredness. 


the As- 
sociation’s monthly Washington 
newsletter. 


. An embossed membership card. 


. The privilege of wearing the in- 


signia of the Association—medal, 
ribbon, or pin. 


5. 


Y 


. Participation in 


Membership in a local A.O.A. 
Post with its attendant activities. 


the Ordnance 
Book Service, with substantial 
savings on the latest books. 


Many other privileges and serv- 
ices including special reports, 
plant visits, seminars, national 
meetings, dinners, and conven- 
tions. 


Why not tell a friend about the A.O.A. today? 


705 MILLS BUILDING, WASHINGTON 6, D. C. 
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~ MATERIALS-HANDLING NEWS 








*® Panel Discussions by Bassick, World’s Largest Manufacturer of Casters and Floor Protection Equipment * 








Bassick’s new sealed caster 


New “3D” caster virtually 
ends need for lubrication 


Here’s our brand-new “3D” Sealed 
Caster (H99 Series) — no Dirt, no 
Drip, no Drag. 

If dirt, debris, water or other foreign 
matter make caster maintenance a 
headache, check this new caster. It 
gives protection where other casters 
are vulnerable. 

Baffle Ring protects swivel bearings 
from dirt and water. Grease Retainer 
prevents swivel lubricant loss through 
vertical drainage. Wheel Bearing Seal 
keeps foreign matter out, grease in. 

There's no drag on swivel and wheel 
bearings — they have no preloaded 
frictional contact with moving parts. 
Floor surfaces and rubber wheel treads 
can't be damaged by leaking grease. 
Write for Catalog Sheet 3D99-53. 




















How “3D” caster seals in 
grease, seals out dirt 


GOOD ENGINEERING DESIGN marks the new 
Bassick “3D” sealed caster. Heavy biack lines in 
cross-section drawing locate new Baffle Ring, 
Grease Retainer, and Wheel Bearing Seal. Old 
lubricant is easily flushed out, when necessary, by 
simply re-greasing through standard Alemite fit- 
tings. No need to disassemble bearings . . . no 
danger of seal blowout. 





Deep case-hardening produces 
“file-hard” raceway surfaces 


Swivel bearing parts of all Bassick cold- 


formed steel casters are case-hardened to 
15N90 Rockwell hardness. A file can’t cut 
into their raceway surfaces. Specify Bassick 
steel casters (Series H99, S99, 68, H68, 
etc) 
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New tank tracks 


Bassick grooved-wheel casters play a 
key part in shipping these Ryan Aero- 
nautical Company external wing fuel 
tanks — largest ever made for aircraft. 

Ryan’s unique system employs inex- 
pensive inverted angle iron track over 
which a specially-built three-tank rack 
rolls on Bassick grooved-wheel casters 
into huge freight cars. These cars hold 
six tanks (previous cars held only two) 
but only if every inch of space is used. 

Bassick casters help furnish the precise 
control required to ease the tank racks to 
the cars, where clearance overhead and 


at sides is only 242”. 


Why Ryan chose Bassick 


Ryan's choice of Bassick casters for 
this job was no accident. They permit 
accurate control of heavy loads, move 3 
times easier than flat wheels in direct 
contact with the floor. Easily installed 
angle iron track is self-cleaning. Casters 
are made in rigid and swivel types; wheel 
sizes are 4”, 6”, 8” and 10”. 


Ask us for the facts 


If you've got a tough materials-hand- 
ling problem, check with Bassick first. As 
maker of the world’s largest line of cast- 
ers, chances are we have the economical 
answer. Take it up with your Bassick 
industrial distributor or write us direct. 


THe Bassicx 
COMPANY 
Bridgeport 2, Conn, 
in Canada 
Belleville, Ont. 


ac 
SB 


A DIVISION OF 


MAKING MORE HMDS OF CASTONS manne Castens 00 mony CMMI 


75 YEARS OF CASTER LEADERSHIP 
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TNT Steel Brass Smokeless Powder Civilian Manhours 
500 Ibs. 2600 Ibs 7 600 Ibs 300 Ibs. 1400 hrs. 
privileges as free men and women. 

Skill and speed in our work keep freedom a part- 
time job... enables us to enjoy a richer spiritual and 
material life. But even if freedom were a full-time job, 
it would be well worth the effort as millions of en- 
slaved people would testify ... if they could. 

Above figures are given with due regard to security. 


$2800.00 An Hour and worth every penny of it! Even 
though the cest of freedom might seem staggering in 
terms of a single howitzer barrage—in terms of civilian 
effort, our freedom is the biggest bargain in the history 
of mankind. On an average we work less than two 
hours a day to pay the cost of defending our rights and 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17, N.Y. 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES: Radar antennae systems * automatic 
loaders for Army and Navy weapons * elevation and azimuth mechanisms * coolirig fans for Army tanks * airplane parts * mobile ovens * electronic 
training devices * naval ordnance * rolled and welded steel products * shell components °* silver-zinc batteries * special military projects. 
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Available to a// Americans-—- 


ORDNANCE — ) - ——— 
ELL Ae + comme’ pert wens 7 


The world’s leading publications on ordnance and industrial preparedness are 
available to all citizens of the United States, along with membership in the Ameri 


can Ordnance Association. 


Many of your friends, who also take a strong interest in national prepared 
ness, would be anxious to take advantage of A.O.A. membership if they knew 


more about our Association. 


Why not tell them about this patriotic group of nearly 35,000 Americans which 


is actively combating today’s widespread indifference to national security ? 


Remind them, too, that in addition to the regular publications (OrpNANcE 
magazine, THe Common Derense newsletter, and INpustRiAL PREPAREDNESS) mem- 
bership means affiliation with a local A.O.A. Post and other extra advantages such 
as the money-saving Ordnance Book Service, the privilege of wearing the official 


insignia, and assistance in professional matters. 


Better yet, send a friend this page from ORDNANCE magazine and tell him 
of the personal satisfaction you derive frota A.O.A. membership. 


APPLICATION FOR MEMBERSHIP 


AMERICAN ORDNANCE ASSOCIATION | hereby apply for individual membership in the American 


708 Mills Building 
Washington 6, D. C. 


Company 


Ordnance Association and enclose annual dues ($4 for one 
year, or $10 for three years) which include all publications 
of the society and all other membership privileges. | certify 
that | am a citizen of the United States. 
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\ ae 
| SS a” A/R-LINE 
i po oe HOOKUP FOR TRACTOR 


TRANSMISSION 
KE/MARKE vayve you demand 


tubing versatility above all 

else. Or maybe durability is 

more important to your 

product. Whatever your fabrie 

, Cation or performance re- 

yj \i! quirements, you can rely on 
Bundyweld, the only tubing 

double-walled from a single 

_ Strip. Added bonus: Bundy's 

Ni] expert engineering services, 

i, \,| unexcelled fabrication 

\| facilities. 


\ WRITE today for informae 


||) tion or for help in develope 
ing your tubing ideas. 


























BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


WHY BUNDYWELD tS BETTER TUBING 





dW a. 
~ Bundyweld starts continuously rolled and passed through Bundyweld, double- 
as @ single strip twice around later a furnace. Copper walled and brazed 
y of copper-coated ally into a tube of coating fuses with through 360° of wali 
steel. Then it's... ! (@ uniform thickness, steel. Result Th conte.t 





leakproof Lightweight 

High thermal conductivity Machines easily 

High bursting point Takes plastic coating 
® — endurance limit Tokes plating 


xtra-strong Bright and clean 
DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistont No inside beod 
iain idles . ‘ Ductile Uniform 1D, 0.0 
ly Tubing Distri s and Representatives: Bridgeport, Conn: Korhume! Stee! & Aluminum Co. 117 E. Washington St. © Cambr 42, Mass. Austin-Hastin: 
2, Tenn.: Peirson-Deakins Co, 823-824 Chattancoge Bank Bidg. © Chicago 32, _ Laphom-Hickey Co, 3333 W aa Pee’ © Elizabeth, tay anda teen 
inc., Post Office Box 476 . Los Angeles 58, Calif, Tubesales, 5400 Alcoa Ave * hiladelphia 3, Penn. “— & Co.1717 Sansom St . Sen Francisco 10, Calif Pacific 
Metals Co, itd, 3100 19th St. . Seattle 4, Wash. Eagie Metals Co, 4755 First Pe, South . onto 5, ‘Ontario, Caneda: Alloy Metal Sales, Ltd, 181 Fleet St, N 


Bundyweld nickel and Monel tubing are sold by distributors of nickel and iain alloys in principal cities. 
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MR. COST CUTTER SHOWS HOW WR 


undivided responsibility 
more profitable plating 


CS 
SSS 


> 
E.. the first time it has become possible to 
reap all the benefits of a unified copper-nickel- 
chromium plating operation — where all these 
processes are provided by one source. 


To the Unichrome Copper and Unichrome 
SRHS Chromium plating processes has now 
been added the Unichrome Bright Nickel 
process, It is being made widely available after 
3 years of successful cost-cutting commercial 
operations during the control period. 











Now there can be undivided responsibility 
for the smooth, efficient working of the whole 
plating setup. No longer need there be any 


conflict or confusion when problems arise. One : QW 17 


call, to one company brings prompt technical 

help. Downtime drops, needless expense is 

avoided, rejects are minimized. 1, HAS BETTER COPPER- 
NICKEL-CHROMIUM FINISH 


Most important of all —all three processes y 
have features that offer new opportunities for 2. oS WITH LESS 


improving plating output, cutting production 


costs! For example: 3. SAVES ON FINISHING COSTS 


MORE WAYS UNITED CHROMIUM HELPS TO SAVE COATING OF METALS 


Reduces waste disposal expense Saves money—jumps output More work with less power 


Containing no cyanide, the A plant installed the Unichrome In finishing auto bumpers, one 
Unichrome Pyrophosphate Copper Bright Nickel plating process along- plant could plate only 6 pieces per 
bath saves the cost of sanieetee to side a larger tank of another type rack when using the ordinary chro- 
treat this poisonous waste, the large of nickel solution. Both plated iden- mium bath. Requiring less current, 
the treating tical parts. Yet Unichrome Nickel Unichrome SRHS Chromium per- 
equipment, the costs for the space turned out more work. Reason? It mitted plating 8 bumpers per rack 
it occupies, the labor to operate it, tolerated impurities so much better a 33°) increase in production 
and the subsequent maintenance. it took less time out for purification without the expense of extra equip- 
Now it occupies the larger tank. ment. 


initial investment for 


e@eeseeeeeeCoeeeeeeeeee © 


—— 
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It t It United Chromi 
vo nnsl ANDO Tp SAVE "on Metal Finishing ‘itn 


United Chromium offers you the advantages of: (1) 25 years of special- 
ized experience in metal finishing; (2) Wide experience in both organic 
and plated finishes; (3) A diversified line of products for decorative and 
functional finishing — including plating processes, protective coatings, 
chemical conversion coatings for zinc; (4) Thinking geared to cost-cut- 
ting, product-improving possibilities 


We'd welcome an opportunity to help you “Finish it better AND SAVE.” 


UNITED CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, ".Y. 


Waterbury 20, Conn. + Detroit 20, Mich. + Chicago 4, Ill. + Los Angeles 13, Calif. In Canada: United Chromium Limited, Toronto, Ont. 
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Stokes Ordnance Machine 


Performs (18) separate operations 


automatically and continuously 


"=, on this complete Fuse assembly | 
e 


Hopper-selected parts are formed into complete assemblies 
at a rate of thousands per hour. Operations include 

not only the simple put-together, screw-in, staking, 
crimping and sealing operations but such delicate steps 
as checking for height, depth and angle. 


Automatic Stokes machines of this type — specially designed 
by our Ordnance Division for ordnance manufacturers 

are the result of 60 years of concentration on 

the manufacture of automatic machinery. 


Our engineering comprehends... 


(a) Reduction of unit cost by fully automatic operation, 
minimum supervision requirements, and minimum rejects. 


(b) Adaptability of special-purpose machines for 
changeover to production of different components. 


(c) Protection of personnel and property by elaborate 
mechanical and electrical controls. 


Similarly, automatic Stokes machines are available for the 
continuous consolidation of many explosive charges. 

The Model 192 Loading Press makes and inserts 

tetryl booster pellets and TNT pellets 

Mode! 193 consolidates tetryl lead charges 

all at high speeds and under remarkable safeguards, 


The experienced counsel of Stokes experts 
on Automatic Ordnance Loading equipment 
is available to you on request. 


F. J. SroKES MACHINE COMPANY 


ORDNANCE Division 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages ‘ Industrial Tabletting, Powder Metal and Piastics Molding Presses / Pharmaceutical Equipment 
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COPPER (and its alloys) 


Wolverine is a Number | supplier of seamless, 
nonferrous tubing for all industry. That's be- 
cause of Tubemanship — the one-word story of 
Wolverine’s quality-control program. Wolverine 
produces copper tube in all popular sizes, plain, 
finned or fabricated and in straight lengths and 
coils. 


Sewer 


FABRICATED TUBULAR PARTS 


Wolverine can help you develop a tubular part 
that will save vou time and money. This is Tube- 
manship in action — bending, spinning. flaring, 
brazing, expanding, forming, beading. soldering, 
coiling, annealing, cutting, swaging, and on and 
on. Wolverine’s Field Engineering Service will 
help vou here if you wish, 


——ee 


ALUMINUM (drawn, as-extruded and finned) 





Naturally, it, too, is a product of Tubemanship. 
It’s available in EC. 2S, 3S, and 63S—in straight 


lengths or coils. 


[ 42 es 


This ¢s Just a saméle/— Yow ll find much. much 
more in Wolverine’s handy Statement of Scope. Write for 
your copy today! WOLVERINE TUBE DIVISION 


of Calumet & Hleela, Ine.. 1199 Central Avenue, 
Detroit 9. Michigan 


Wolverine Trufin and the Wolverine Spun End Process available in Canada through the Unifin Tube Co., 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, 


\i STOP! 





ELECTRIC-WELDED STEEL 


The same rigid controls governing production 
of nonferrous tubing hold true for Wolverine’s 
steel tube. Three types are available: condenser 
and heat exchanger. boiler and mechanical. 
Analyses: SAE LOLO0, 1015S, 1020, 1025 and 1030, 


(HH 


seeeeeeeadanety 


WOLVERINE TRUFIN*® 


The integral finned tube that lends itself come 

pletely to the desien of more compact heat 

transfer equipment. More BTUs per foot of 

tubing—more effective heat transfer—in far less 

space—that briefly is the amazing story of Trufin 
the integral finned tube. 


... Pad remember! 


Wolverine has produced millions 

upon millions of copper and gild- 
ing metal rotating bands for ordnance. That's 
because Wolverine is face to face with tough specs 
every dav—knows exactly how to meet them. 


WOLVERINE TUBE DIVISION 


OF CALUMET @& HWECLA,. INC 


] 
VYanufa furets of &/u ty.Contro 


London, Ontario. 


ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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V&O AUTOMATION 


is a military tradition 


The first V & O machines were designed be- 
cause industry needed presses that could operate 


automated tooling. This was away back in 1893. 
Since then V & O automated equipment has 
speeded ordnance production through three 
major wars and plenty of other military troubles 
It is doing so today. V & O automation has 
become a military tradition. 


The V & O shell trimming, thread rolling, 
knurling and beading machine is an example 


The V & O Shell Trimmer, o 
traditional ordnance machine, 
offers improved models for the 


needs for today, 


fully came into its own during World War II. 
Improved models are being sold right now 
wherever ordnance men want to thread, bead, 
trim, knurl or curl thin sections. Metals up to 
0.140 inch thick can be trimmed. The machine 
is sturdy, high precision, easy to operate. 
Security forbids us to reveal most of the high 
precision highly automated ordnance equipment 
we are making. But if you want automation 
that “has more than it takes” then just knock 


Earlier versions were used in World War I. It on our door. 


V & O established the tradition of the use of auto 
mation for the production of ordnance parts 





THE V&O PRESS COMPANY 
Division oF emnarr mec.co. HUDSON, NEW YORK 


BUILDERS OF PRECISION POWER PRESSES AND FEEDS SINCE 1889 
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He Went Out to Meet Them 


J 

Wirn FLARES AND WHISTLES and 
blaring bugles, the Reds had been at- 
tacking fanatically all night. Wave after 
wave they came, in overwhelming 
numbers, 


By dawn, Jerry Crump could see that 
his position alone was keeping them 
from overrunning L Company. Twice 
he went out to meet them with his bayo- 
net. Once he retook a captured machine 


gun. And four times he left shelter to 


bring in wounded comrades. 


Now, an enemy soldier crept close 
unobserved. He lobbed a grenade. It 
landed squarely among the wounded 
men. Without a second’s hesitation, 
Corporal Crump threw himself upon 
it, smothered the explosion with his 
own body, and saved his four com- 
panions’ lives, 


“] got hurt,” says Jerry Crump, “but 
I got back alive. Because our armed 
forces have the finest medical equip- 
ment in the world—even at the front. 
And you helped put it there by invest- 
ing in United States Defense Bonds,” 


Bonds are savings. But they mean 
production power, too. Helping pro- 
vide the arms and equipment and care 
of every kind that give a fighting man 
more than a fighting chance. 


Corporal 
Serry Crump 
US. Army 


Medal of Honor 


Now E Bonds pay 3% ! Now, improved Series E Bonds 
start paying interest after 6 months. And average 3% 


interest, compounded semiannually when held to ma- 


turity! Also, all maturing E Bonds automatically go on 


earning 


at the new rate—for 10 more years, Today, 


start investing in United States Series E Defense Bonds 
through the Payroll Savings Plan at work. 


Peace is for the strong! For peace and prosperity 


save with U.S. Defense Bonds! 


The U. 


Ss. 
donated by this publication in coope 
Council and the Magazine Publishers of America. 


sdvertisement. It is 
Advertising 


not pay for this 
ration with the 


Government does 
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One of two 34-ton Allison TORQMATIC-equipped Euclids 
at Castie Dome Copper Mine. This operator reports 414% 
greater tire mileage because Allison TORQMATIC DRIVES 
prevent wheel spin— smoothly transmitting engine power 


Castle Dome Copper Company 
reports it gets 17,000 miles per tire 
on off-highway trucks equipped with 
Allison Torgmatic DRIVES com- 
pared to 12,000 miles per tire on 
mechanical-drive units. But increased 
tire life is only part of the story — 
the firm also reports the ToRQMATIC- 
equipped “Eucs” have better avail- 
ability and production records. 


This operator runs a fleet of 12 trucks 
—2 TorQmMatic-equipped “*Eucs” 
and 10 mechanical-drive units — 
hauling 390,000 tons of ore and 
overburden per month up 8% grades 
on mile-long runs. The “Eucs” aver- 
age 25.3 trips per 8-hour shift, each 
hauling about 58.000 tons per month. 


, 


GENERAL 
MOTORS 


FIRST MATCHED UNITS BUILT 
BY ONE MANUFACTURER 


May-June 1954 


Toromatic Drives smoothly trans- 
mit engine power—help prevent wheel 
spin that can quickly strip the tread 
from a tire. There’s no clutch pedal 
to push and only three forward gear- 
shifts—instead of the usual 7 or 10 
— handle all loads and grades. The 
matched converter-transmission team 


balances engine power and load 
demand, absorbs harmful drive-line 


shocks, prevents damage to drive- 
line components, helps stop engine 
lugging. 

You, too, can cut your operating costs 
by specifying Allison Torgmati 
Drives the next time you buy. Ask 
your equipment dealer, manufacturer 
or write: 

Allison Division of General Motors 
Box 894W, Indianapolis 6, Indiana 


ALLISON TORQMATIC DRIVES 


Unbeatable Team for Maximum Operating Economy 


@ Cuts driver training costs 


@ Quick-Shifts at full throttle with finger 


tip hydraulic control 


@ Reduces maintenance costs by absorbing 


shock 


longs equipment life 


eliminates engine lugging — pro 


we Only torque converter-transmission team 


@ Holds power to load at all times — no designed to work as a unit and built by 


clutch pedal to push—no gearshift guess one manufacturer 


TORQMATIC DRIVES 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES TRUCKS 
TRACTORS + SCRAPERS SHOVELS «+ DRILLING RIGS 
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How a helicopter hangs by its ‘‘elbows”’ 
For flexible 


rotor assemblies that control the 


“elbows” 625-part 


amazing maneuvers of its depend- 
able H-21 “Work Horse” Heli- 


copter—PtasecKk! looks toLycoming! 


ee re es ee ee ee eee 


How a jet engine runs on its ‘‘nerves”’ 
lo produce the 
for its J-40 jet engine—a 


iuxiliary “‘nerve 
center” 
complex gearbox that transmits 
power to vital engine accessories 


WESTINGHOUSE looks to Lycoming! 


Strong “‘wrists’’ for America’s 
new hay balers 

For sturdy, dependable spur and 

that 


the tying mechanism of its 


bevel gears—‘‘wrists”’ drive 


“one- 


man” time and money-saving h iy 


““Sinews”’ to give cars “‘go”’ 
For vital automotive parts— mass- 
produced 
that can “take it” 

leading automobile manufactur- 
ers like ForD look to Lycoming! 


precision components 


year alter year 


“Leg muscles’’ that cushion 
a jet's landing 
For tough main leg cylinders that 
house the hydraulic action which 
enables the F-86 Sabrejet to absorb 
fast landing jolts —CLEVELAND 


baler—NEW IDEA looks to Lycoming! PNEUMATIC looks to Lycoming! 


that play 


Peak performance by any product requires big 
performance from small parts. Lycoming’s skill 
at producing such custom parts explains why so 
many leading manufacturers look to Lycoming. 


Look al Lycoming’s record! Parts ranging trom tiny 
prec ison made aire ralt gears to rugged mass produc ed 
automotive parts. And scores of others produced for 


All “‘living”’ 


evidence that Lycoming can solve your metal working 


Just off the press! “Tue Lycominc 


Srory 1) interesting 


America’s industrial and military leaders. 
illustrated pages showing many 
ways Lycoming is ready to help 
problem, too! you. Write for it on your letterhead. 


other 
. call 


us without obligation. Lycoming’s wealth of creative 


If you need dependable parts... or any 
Aircraft Engines 


Industrial and Tank Engines 
Engine Overhaul 


Generating Units 


diversified services listed with our iwnature .. 


engineering ability, its 242 million square feet of floor 

space and 6,000 plus machine tools stand ready to Turbine Engineering and Research 
Engineering Design and Deve lopment 

Hardened and Ground Precision Parts 


Gears and Machine Parts 


serve you, u hater er your problem eee look tol ve oming! 


Complete Assemblies 
Heat-Treating and Plating 
Stee! Fabrication 

Castings 


Boilers 


FOR RESEARCH + FOR PRECISION PRODUCTION 


“«~Lycoming 


STRATFORD, CONN 
Manutacturing plants in Stratford, Conn. end Williamsport, Pa. 


sion 


AY 
Aeeattord 


DIVISION OF ( 7 LK Oo 
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Want to make 
the most of your optical gaging equipment? 


An optical comparator can do a wonderful job 
of fast, accurate inspection and measurement, 
both in the toolroom and on the production line. 
That is, it can if you're making full use of your 
equipment, if you’re using accurate fixtures and 
chart-gages. Whether you make your own setups 
or need specially engineered ones, here’s what 
we can do to help you make your investment in 
an optical comparator pay larger dividends. 


For making your own setups: To help you produce 
your own fixtures and chart-gages, we supply a 
number of standard items including: 
Chart-making materials 
Layout scales, rules, protractors 
Standard charts; glass or plastic 
Universa! staging fixtures and fixture bases 
Miscellaneous holders, adapters, accessories 


For analysis, design or engineering service: Whatever 
your gaging problem, we welcome the oppor- 


Photograph of Kodak Contour Projectors 
courtesy of Eastman Kodak Company 


tunity to analyze it to determine its suitability for 
optical gaging. If it proves practical we can de- 
sign and produce special fixtures and chart-gages 
to meet your requirements. Our custom service 
includes: 

@ Optical gage engineering and manufacture 

@ Custom chart-gages and reticles 

@ Chart reproduction service 

@ Micro-Gage Charts (for close tolerance 

inspection) 





If you don't have an optical comparator we 
would like to show you how optical gaging 
can work for you to cut your gaging and 
inspection costs. We can supply you with 
the projection equipment you need as well 
as the fixtures and chart-gages for your 
specific problem. Write for the name of our 
field representative in your area. 











For information or a recommendation on any application of optical gaging, write: 


OPTICAL GAGING PRODUCTS, INC. 
26 FORBES STREET, ROCHESTER Ii, N. Y. 


SPECIALISTS IN PROJECTION GAGING 
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With this manipulator 


you can pour a cup of tea 


or lift a baby elephant 


This general-purpose manipulator is 
designed for handling “hot” items 
within a protective enclosure. Eight 
motions are provided, with fingers 
that open and close and twist about 
their axis, a bending elbow, a twist- 
ing shoulder and a no-shake telescop- 
ing column, The hook has a capacity 
of one ton. 

This ingenius mechanism, which 
was built in Farrel’s Buffalo plant, is 
now installed in the Knolls Atomic 
Power Laboratories operated for the 
Atomic Energy Commission by Gen- 
eral Electric Company. It typifies the 
unusual engineering capabilities and 
skilled workmanship available at 
Farrel. 

In addition to such “specialties” as 
this, the company manufactures a 
widely diversified line of rolls, gears 
and heavy machinery. Write for 
further information. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 





YOuNG 
HEAT TRANSFER UNITS FOR 
MILITARY REQUIREMENTS 


Mobile 
Compressor 
Cooling 


Younq-built aftercooler 
for two-stage compressoe 


- 
; ~- 
Young “Mono Weld” 
radiator for heavy-duty 
Young Welded steel use on trucks and 
tank and side mobile equipment 
member radiator 


for U. S. Navy fe 
—_ 





Young fixed or removable 
tube ond bundle heot ex 
changers offer maximum 
heot transfer per pound 
of weight 


Mohy Young-engingered products ore 
serving the defense effort—helping 

. prime contractors produce equipment 
thot withstands the roughest militory 
wsoge. We con help you solve your 
ee 


‘ 


YOUNG RADIATOR COMPANY 


Dept. 184-E, Racine Wisconsin 
Plants at Racine, Wisconsin and Mattoon, Illinois 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industric!, Gas and 
Diese! Engine Applications 


Heating, Cooling, Air 
Conditioning Products for 
Home and Industry 


eas 


gineering for more than 25 years 
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Gear 
Problems 


eating up your time? 


Dependable solutions to tough gear 
application and design problems are our 
specialty. Solutions in time to meet your 
most exacting production schedules! 


For over 50 years our engineers have 
concentrated on these problems... accu- 
mulated knowledge that has often 
proved to be the quickest and surest 
way out. 


What’s more, Fellows has the equip- 
ment best suited to your needs for cut- 
ting, finishing and testing...whatever 
they may be. 


That’s why a call or letter to us may 
solve your present gear problem... sav- 
ing time and headaches. There’s no 
obligation, of course. 


THE FELLOWS GEAR SHAPER COMPANY 


Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 319 Fisher Bldg., Detroit 2 ¢ 5835 West North 
Avenue, Chicago 39 © 2206 Empire State Bldg., New York I. 
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RELIANCE 
SPRING LOCK WASHERS 
resist 


orees 
sok 
yl 


against ~~ 
BOLTED ASSEMBLIES Alam 


Designers and production 
men are well aware of forces 
constantly exerted in and around assembled parts, 
They are the reasons behind the universal acceptance 
of the nut, bolt and lock washer type of industrial 
fastening. A Reliance Spring Lock Washer has the 
reactive range and reactive pressure to keep tension 
in a bolted assembly long after wear, vibration and 
bolt elongation have destroyed the effectiveness of a 
less efficient type of fastening. That is why we say 
Reliance Spring Lock Washers keep bolted assemblies 
tighter longer. For complete information, write for 
engineering folder W-50. No obligation. 


WHEN YOU USE LOCK WASHERS, USE THE BEST 


C|o 


EATON MANUFACTURING COMPANY 


és) RELIANCE DIVISION 


OFFICES and PLANTS 510 Charles Avenue, S.E., Massillon, Ohio 
Salea Offices New York * Cleveland * Detroit 
Chicago * St. Lovis * Son Francisco * Montreal 











WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 








OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 


Builders and Operators of 
Ordnance Facilities 





Gulf Super-Quench 


insures uniform hardness 


of M1 RIFLE BARRELS 





Using Gulf Super-Quench, the Line Material Company 
of Birmingham, Ala., consistently produces M1 rifie 
barrels within a considerably narrower hardness range 
than required by Army Ordnance. The reason: Super- 
Quench achieves deeper, more uniform hardness on 
steels of variable hardenability. 

The greater quenching power of Gulf Super-Quench 
has virtually eliminated the problem of costly rejects for 
the Line Material Company, as it has for many other 
metal-treating concerns. 

Ask a Gulf Sales Engineer to explain the many other 
advantages of Gulf Super-Quench, including its ability 
to retain its outstanding quenching power indefinively 
—and its excellent stability. You will find him always 


on call at your nearest Gulf office. 


Gulf Oil Corporation 
SERVES Gulf Refining Company 


1822 Gulf Building 
INDUSTRY Pittsburgh 30, Pennsylvania 


‘Yi gon LOWER COSTS 


\ que the BALL with the 
, ARMORED HEART™ 


# It's ADAPTABLE to many 
applications. 


# It's PRECISION MADE 
and held to tolerances of 
.0001 inches. 


# It's DEPENDABLE and 
performs efficiently under 
the most demanding 
conditions. 


# It's PERFECTLY PACK- 
AGED to prevent loss and 
contamination in shipment 
or storage. 


IT'S A THRIFTY HABIT TO ASK 
FOR ABBOTT ... the Ball with the Armored Heart. 





* Only Abbott makes the Ball with 
> | the Armored Heart—the carbon 
* | | steel bearing ball which is DEEP 
| HARDENED and TEMPERED for 
: > | maximum life, shock resistance and 
> | load-carrying ability. 











THE ABBOTT BALL COMPANY 
70 Railroad Place, Hartford 10, Conn 
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Keep the A.O.A. growing! 


You can help ee 


Simply write in 
the names and addresses of triends you think should 


belong to the Ordnance Association and return this 


form to National Headquarters, 


We will send to each person listed, who is not 
already a member, a spec ial membership invitation 


telling him about the aims, purposes, and services of 


the A.O.A., 


Please Print 
Name 
\k ldress 


City, Zone, Stat 


Name 
Addre ss 


City, Zone, State 


Name 
Addre SS 


City, Zone, 


Name_— 
Address 
City, Zone, 


ee 
Address. 
City, Zone, 


Please print your naire and address here so that you 


and your Post will ret credit tor the memberships 


obtained. 
Your Name 


d 1 ddress 


When we write your triends we can mention your 


name or not, as you preter 


i picase nention my name 
CHECK ONI 


do not mention my name 


Return to: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building @ Washington 6, D.C. 
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pLus— Alt THE 
TECHNICAL SERVICE THAT 
GOES wire THEM 


Newark 4, New Jersey 
Soles Offices: Atlonto, Chicogo, Columbus, 
Culver City (los Angeles), Dallas, Denver, 
Detroit, Nework, Seattle 
Tung-Sel olso mokes All-Gloss Sealed Beam 
Lomps, Miniature Lomps ond Signol Flashers 





the Qe Gale enswor for every 


IMPORTANT LOCK-PIN PROBLEM! 


FAST * ECONOMICAL* DEPENDABLE IN BLIND OR OPEN APPLICATIONS! 


The patented push-to-insert, pull-to- 
remove principle of PIP double act- 
ing pins provides quick release and 
positive self-locking safety in a single 
unit. No cotter pins, nuts, bolts or 
other separate retaining items or as- 
sembly tools are required or need 


enter into your design specifications! 
PIP pins offer faster assembly speed, 
versatility and economy and are avail- 
able in most diameters and lengths 
to usual bolt standards or can be 
manufactured to your specifications. 
Write for PIP details wage" 


PIP’S PATENTED FEATURES 
APPROVED BY LEADING ENGINEERS! 


Write for illustrated PIP pin folder show- 
ing working details, sizes and 
specifications. 


on accepted part in indus nial, nititery aud, oineradl it dosigus - 
AVIATION DEVELOPMENTS INC. f er | 210 NORTH FRONT STREET » BURBANK, CALIFORNIA 


PAViAtion pevetopments (CANADA), LTD, TORONTO © AVIATION DEVELOPMENTS, L1D., LONDON, ENGLAND | 


HOW YOU SAVE... 


Getting Drier Compressed Air 


@ You get lower costs and fewer troubles in the use of all 
air-operated machines, in paint spraying, in air cleaning or 
sand blasting, and lower maintenance and repair costs for all 


Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 


pneumatic tools. 

The NIAGARA AERO AFTER COOLER assures these 
benefits because it cools compressed air or gas below the 
temperature of the surrounding atmosphere so there can be of the principal government specifications 


gasket materials made to meet each class 


no further condensation in air lines. covering cork-and-rubber gasket materials. 

Direct saving ot cooling water saves you the price of the 
Niagara Aero After Cooler in less than two years. Specification Material 
MIL-G-6183 


ri tin No. 98 
vie fir Bante Ne Be BS Re scdevsccesessanesebasnecs NC-709 
WHE 6 GEE, < cccscsscacvscsseses .NC-710 


NIAGARA BLOWER COMPANY Type I Firm NC-711 


Dept. O, 405 Lexington Ave., New York 17, N.Y. MIL-T-6841 ! 

(RK-304S 
Type II Soft , DC-167 
Type Il Medium DC-100 
Type II Firm 

MIL-G-6747 ..... DK-149 


Write for samples and 24-page gasket design 
manual, 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 


Se TS Se RA A a 
ORDNANCE 























Skilled hands 


Skilled hands—1500 pairs of them are busy every day at Daystrom Instrument—per- 
forming research, development and manufacturing tasks on a wide variety of precision 
electrical and mechanical instruments. Daystrom specialists are prepared and ready to 
analyze your requirements and translate them from drawing board to finished products— 
all within our own modern plant of 350,000 square feet. All development and manu- 
facturing are achieved through advanced techniques. We are proud of the fire control 
and radar equipment we produce for our Army and Navy. Daystrom products include 
computors, gyros, servo amplifiers, electronic chassis, sheet metal cabinets, test equip- 
ment, gear assemblies, servo controls, radio and precision potentiometers. 


Write today for our facilities report. 


% RESEARCH 

* DEVELOPMENT DAYSTROM (fy a; INSTRUMENT 
* DESIGN > / 

* PRODUCTION 
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ot-Welded And 
Assemblies From 
And Corrosion 


OU CANNOT GET BETTER protection against 
corrosion from moisture for spot-welded and 
hot-riveted assemblies than Pittsburgh’s 


WELDSEAL TAPES, 


Applied between members, these tapes flow 
around heated areas and throughout the seam 
to form a positive seal that is tightest around 
the shank of the spot or rivet. 


Because they are mildly conductive, WELD- 
SEAL TAPES can be used with standard weld- 
ing equipment, without causing spark or 
sputter. Their adhesive qualities permit ready 
application to all reasonably clean metals. 
WELDSEAL TAPES are available in a variety 
of thicknesses—.015”, .025” and .060”, and in 
widths from '-inch to 12 inches. 





Samples of these remarkable tapes are avail- 
able for experimental work. Our engineers will 
also be glad to consult with you on sealing 
problems without cost or obligation. 


PITTSBURGH ALSO OFFERS 
NU-CHROMSEAL AND FABSEAL TAPES 


NU-CHROMSEAL is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


FABSEAL is an impregnated fiber for sealing 


between metal, wood or fiber members. 


PITTSBURGH PLATE GLASS CO. 

Industrial Paint Div., Pittsburgh, Pa 
Factories: Milwaukee, Wis.; Newark, N. J.; Spring- 
dale, Pa.; Atlanta, Ga.; Houston, Texas; Torrance, 
Calif.; Portland, Ore. Ditzler Color Div., Detroit, 
Michigan. Thresher Paint & Varnish Division, Dayton, 
Ohio. Forbes Finishes Divisidn, Cleveland, Ohio. M. B. 
Suydam Div., Pittsburgh, Pa. 


PITTSBURGH PAINTS 


PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 


t,t $ 6 VU eee Pt Ae GS CA SiS fo MPAWN Y 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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Know your battle station! 


In the Navy everyone —— from the Captain to the 
cook — has a battle station. In case of attack 
every sailor knows where to report and what to 
do. Each is trained for his part in defending 
the ship. 

So it is with the Nation. Every citizen should 
know his specific job for the national defense 
before an emergency arises. 

Your battle station need not be a gun mount. 


It can be a drafting board, lathe, or desk. It can 


AMERICAN ORDNANCE ASSOCIATION 


Washington 6, D.C. 


705 Mills Building 


May-June 1954 


be any job related to the design, production, or 
maintenance of ordnance — any support ex- 


tended to the Science-Industry-Ordnance Team. 
In addition to regular membership services, 
the American Ordnance Association helps show 


how you may best fit into the defense picture 


Members are proud to belong to an Associa- 
tion with this active mission Peace through 


Preparedness. 


Pledged to Scientific and 


Industrial Preparedness 











INDEX TO ORDNANCE 


VOLUME XXXVIII 


@ The Index to Volume XXXVIII of Orpnance, 
with title page for binding, will be available shortly. 
It will be sent free of charge upon request to-the 


Editorial Offices at the address below. 


Centrally ? @ It covers subjects in the following 1953 and 
Located 
Plants yy 1954 issues: July-August (No 199); September- 


October (No. 200); November-December (No. 








201); January-February (No. 202); March-April 


% : 
CIVILIAN PRODUCT (No. 203); and May-June (No. 204). It is arranged 


Automotive Radiators and Gaskets, 
Refrigeration and Air Conditioning : alphabetically by subject and author. 


Condensers, Mechanical Force Feed 
Lubricators and Unit Heaters. 
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Fast Precision Weighing | FF - 


SHADOGRAPH's shadow-edge indication is 


projected by a beam of light, eliminating all 


SHADOGRAPH ... for {| tHE quick, AR 


friction of indicating mechanism and increas- 
ing visible accuracy over 300%. Greater 
speed is achieved through reduction of lever 
movement and by the action of an adjustable 
damping device. Parallax readings are impos- 


sible. Model illustrated : . . 
hes 75 pounds’ capacity The Improved Hydraulic 
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One man can do it in minutes — even if objects are 
stuck fast. No crowbars, sledges or blowtorches. No 
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move — rugged. Hundreds being used in industry. 
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Better quality control l F.0.B. Factory 
La E63 Write for complete information - Catalog L 


Better cost control 
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This section of OrpNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





Pipelines or Divisions? 


A ple a for smaller and much more mobile Army combat units 


ANPOWER 


fluencing more and more the 


policies are in 


quality, organization, tactics, 


and size of the U. S. infantry division. 
In the first place, our world-wide de 
ployment requires a training and trans 
portation pipeline of individual sol 
diers trom induction station, to training 
camp, to the front line, and back again 
This pipeline, when full of men, ties 
up the manpower that would normally 
hill the units of our reserve. 


The division itself, the machine that 


strategi 


serves as the turn-around tor the pipe 
line system, has had to adapt itself to 
short-term use of narrowly trained men. 
In doing this the division has grown 
large, has complicated its tactics, and 
has lost mobility. 

Is it possible to melt down this pipe 
line and these big divisions and use the 
form a chain of 


same manpowe r to 


small, mobile divisions? If they are 
strong in infantry and if they normally 
team up with nondivisional combat 
and service support regiments, can these 
divisions be rotated in and out of the 


front lines as units? For example, can 
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Col. John D. Byrne 


A Dies driille Kor 


an infantry division have a o-month 
rotation cycle and an artillery re ypiment 
an 18-month rotation cycle? 

The possibility of doing so should at 


\meri 


too «ce yx ndent on 


least be investivated, because 


cans have hecome 


the pipeline system. That is, Americans 
Allied 
armies that fought the early battles of 
World Wars I and II. 


emy already pinned down by our Allies, 


sometimes take for granted the 


Against an en 
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America has twice been able to build 


and to operat traminyg and transport 


assembly lines. 


| 


Moreover, these assembly lines have 


worked so well that they have led to 
the de velopment ot assembly-line meth 
More 
havi 


specialists using assembly-line methods 


ods tor tactics ind more, combat 


support units become teams of 


behind a thin blue line of infantry 


And more and more the actual fighting 
thin line 


has become the job of this 


B! I’, it this line is pierced, what will 
happen to the assembly lines and 


What will happ nal a tacts 


specialists 
a divi ton, 


An Iw hat 


can then be done with the output of the 


cal A-bomb Wipes out halt 


including the division staff? 
pipeline a mass of young soldiers 
without leaders? 

The price of the pipeline, thereforé 
1s a loss of mobility, strategic and 
cal. For the pipeline must be anchored 
to the earth, it must have terminals and 
pumping stations, and it can take only 
one-way trathe. And the final terminal, 


the present infantry division, is not only 
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anchored; it is also specially organized 
to feed itself from the pipeline. 
Within the division, the immobility 
of the pipeline afflicts both the organi 
zation of the division and the methods 
of small-unit tactics. For too long the 
division’s commanders have had to 
live on what they could get out of the 
pipeline. Their natural reaction has 
been to fight for any and all increases 
and 


to the Tables of Organization 


Equipment. 

As a result, the present division 1s too 
big, and it carries too much equipment 
that it seldom uses. Tactically, the at- 
tempt to “maximize” the use of an 
ever-growing variety of equipment has 
crowded the key terrain with teams of 
specialists and has complicated all head 
quarters from the company up. 

The time has come to melt down the 
pipeline, the pipeline-nursing organ 
zations, and the unwieldy divisions into 
small, mobile divisions. The number of 
men set aside to form divisions should 
be split up into small mobile divisions, 
as opposed to a smaller number of large 
divisions plus a replacement stream. 

I savy small divisions because the di 
vision is the smallest unit that can give 
the citizen-soldier a personal stake in 
battle. That is, a good division in the 
attack delivers too heavy a blow to be 
stopped for no gain, and a good divi 
sion on the defense can resist annthila 
tion for at least two or three days. On 
any one day of battle the duty of the 
is the same as his instinct for 
to stay with his divi 


soldier 
self preservation 
sion and fight. 
As Field Marshal Rommel put it, the 
“confidence of the soldier” 
must be such that 


command (of his unit) 


ordinary 


he will “obey the 
with the 


necessary carelree equanimity. 


B' 'T this ts precisely the human value 
that is lost in the impersonal pipe 
line. Unless he is in a good division, the 


American citizen-soldier can easily lose 
the “enlightened self-interest” that moti- 
vates him in the factory, in business, 
and on the farm. The first requirement 
of our manpower system, then, is that 
it provide good divisions for our citizen 
soldiers to fight in. 

But what is a good division? It is 
simply one that operates in battle under 
the personal leadership of one man. 
This personal leadership is the effective 
working of the division commander's 
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persona! leadership team—the top fifty 
officers in the division. These fifty ofh- 
cers include the key commanders and 
staff officers of the battalions, the regi- 
ments, and the division headquarters; 
they carry with them the mutual trust, 
the character, the technical knowledge, 
the experience, and the teamwork that 


make their division a fighting force. 


7; IE commanding general imparts 
his personality to this group; he 
deals with each member of his team on 
an intimate personal basis. On the other 
hand, each soldier in the division knows 
and deals with at least one officer on the 
leadership team. In one step, then, the 
division commander has personal con 
tact with each of his thousands of men, 
the 
ployed in the face of the enemy. 

This definition of the leadership 
team is deliberately idealistic. Of course 


even when division is fully de 


our hasty mobilizations have prevented 
the making of such teams in any but 
our best (or should I say our most fortu- 
nate?) divisions. Yet this team must 
remain the true object of our man 
power polic ics. 

Tactically, the great gift of the lead- 
ership team is timing—the _ secret 
weapon of such divisions as the First, 
Third, Ninth, and Forty-fifth. In these 
divisions, if the attack order reads 0600 
hours a great blow is struck at exactly 
o6ovo. All arms and services move to- 
gether so smoothly that the codrdina 
tion 1s seldom noticed. 


In a skillful 


other hand, three equally fine infantry 


less division, on the 
regiments may get off to a stuttering 
start, and may thus give the enemy ten 
to thirty minutes to react. This tactical 
loss of half an hour usually imposes a 
day's delay because the attack has to be 
launched all over again. Worse yet, the 
setback the divi 


sion’s leadership team. 


actually tears apart 

To get the good divisions and to 
keep their leadership teams intact, we 
should attempt to move a whole divi 
sion into, or out of, battle as a unit. 
And a whole division should get some 
time in reserve, time when it can also 
retrain. 

Of course, the Army manpower prob 
lem is too big for any sudden or un- 
tried change. We can start, however, 
te assemble units in training and move 
overseas theaters. 


them as units to 


And we can start partial cadres back 


trom overseas to form the new units 
The question of balance between units 
and individuals will then begin to work 
itself out. This movement of units in 
the pipeline should include some whole 
divisions. But an infantry division, to 
move in this manner, should be small 
and should contain the barest essentials 
ot an infantry division. 

Specifically, the division should be 
about half its present size; it should 
have much less equipment; it should 
contain as high a proportion of infantry 
as possible. Some noninfantry units 
should be taken out of the division. and 
all units should be made smaller. 

True, such a small division would 
lack the power, particularly in combat 
and service support, of our present divi 
sion. But there would be more divi 
sions, and there should be no difficulty 
in providing combat and service sup 
port as separate regiments, battalions, 
and The here 
would, of course, be the taking of a 


companies. yreat aim 
whole division out of the line as a unit 


for retraining, for a new mission, or 
lor rotation, and the leaving of the sup 


port units in place. 


hi JR a trial solution on the make up 
ot a small division, I have adopted a 
basic idea that many of the best infan 
trymen | know advocate: that the most 
men a good captain can control in the 
heat of battle is one hundred. This is 
far from new, for our Civil War com- 
pany had a hundred men, and so, too, 
did the centuries of Caesar’s legions. 
The modern captain has a harder job 
because he has more ground to cover. 
The chart on page 1043 outlines a 
light, mobile division of about 11,000 
men. In this division, the major units 
are three infantry regiments, each con 
taining a company of tanks; a division 
artillery of three light battalions (thirty- 
siIX 105-mm. howitzers) and one anti 
aircraft automatic-weapons _ battalion; 
an engineer battalion, a signal battalion, 
and a medical battalion. As a matter 
of fact, even 11,000 men is large; a bet 
ter figure would be about half the pres 
ent division, or 9,000 to 10,000 men. 
This outliae gives only a guess at 
aggregate strength by arm. No attempt 
is made to decide such questions as 
whether the medical company belongs 
in the infantry regiment or in the medi- 
cal battalion. Actual test is the only way 


to determine the proper organization. 
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Each Infantry Regiment contains one Tank Company 
Each 105-mm. Howitzer Battalion has 12 Howitzers 








Possible organization of a light, mobile division of approximately 11,000 men 


Although this discussion limits itself 
to the 
shrinking process should work for the 


infantry division, a similar 


armored division. In fact the small 


infantry division needs the small arm 


ored division to work with it. 


Once the idea of unit rotation 1s 
started, many practical short cuts will 
develop. New units can train and carry 
overseas an extra squad in each pla 
toon, or an extra battalion in each regi 
units already de 


ment, to reentorce 


ployed. And any traveling unit can 
number of casuals. 


United 


carry a large 


States, its engineer, artillery, and signal 


division rotates to the 
units could, with redesignation, become 
corps or army troops. At the same time, 
these veteran units could also send an 
experienced cadre home for the re 
building of the division. In short, rota 
tion of units should prove more flexible 
than rotation of individuals. 

Further, unit rotation will focus man 
power saving on quality as opposed to 
well-trained 


quantity. For example, 


units would: 
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1. Give the CONSCrIpt One set of lead 
ers instead of one each for 
transport, and combat. 


2. Make better 


and skills of American manpower. One 


use of the education 


outht can easily learn to use several 


types ol equipment, \ 1o5-mm., how 
itzer battalion, for example, could fire 
a tamily of weapons the 105-mm, how 
y.2-inch and the 155 


and the 


itzer, the mm. 


mortars, the 4.5 7.2-inch 
rockets. 

3. Permit broader unit missions, This 
is a natural outgrowth of the preceding 
statement. Having one unit fire a fam 
ily of weapons would eliminate a num 
ber of units that have narrow missions. 
Further, more versatile units make staff 
problems more simple. 

4. Build unit esprit during the whole 
service of the conscript—in training, 
aboard ship, in depots, and during 
operations. 

5. Simplify administration. If a man 
stays longer in one unit, he is known 
by the people who keep his records. 


Further, fewer personnel transfers mean 


training, 


fewer paper transactions, fewer orders, 
fewer phone calls, simpler reports. 

6. Reduce headquarters and adminis 
Self-reliant 


installations, units 


handle 


trative 


are easier to than are casual 


indi idu ils. 
he re 


nothing radical 


i en RE is 


every on re 


that in the 


OPNIZES 
Army we have too many lonely, unem 
ployed men traveling about and too few 
men in Gnits, We can probably get bet 
ter balance by bre iking with the emer 
gencies of the recent past: More specifi 
cally, we should make the infantry di 
Vision simple and mobile. 

The same measures fortunat ly antici 
pate the greater mobility and greater 
dispersal demanded by the exigencies of 


atomic war, 


The author wishes to appre 
ciation to Col. Russell K. Alspach, De 
partment of English, United States 
Military Academy, West Point, N. Y., 


for his assistance in criti« Zing the first 


c xpress 


draft of this article. 
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Ordnance Supply in Korea 


It w the job of the 74th Ordnance Battalion, which operates 


the Ordnance Main Army Depot in Korea, to see that the Eighth 


Army gets the right part at the right place at the right time 


3 am. Floodlights play on 


T is 


strings ol cranes, 


boxcars. Giant 


yardlights, swing 


illuminated by 
above a mountain of huge tres, noisily 
lifting wooden crates. Laborers strain 
under loads of weighty boxes. 

The 
Army 
Army's supply 
reminded of 


Main 
Depot, nucleus of the Eighth 
\lthough no 


scene is the Ordnance 


system, 


longer its vital job by 


flashes in the northern sky, the depot 


remains on the job twenty-four hours 


a day, a symbol of readiness during 


an uneasy truce, 

Rambling over 120 acres, the depot 
stocks more than $50,200,000 worth ol 
equipment, ranging from the tiniest 
spring weighing a traction of an ounce 
to yun tubes we ivhing tons. These sup 
hands of those 


plies are put into the 


who need them as fast as human in 


genuity can devise. The average daily 
turnover 1s $500,000 to $750,000 worth 


of materials. 


( PERATED by the 74th Ordnance 
sattalion, a part of the soth Ord 


nance Group, it is the organization 


through which almost all ordnance 


equipment and supplies must pass. 


Many 


from the ships in Pusan to the most tor 


times this “passing through’ 


ward railheads may be accomplished on 


actual 


and the equipment. is 


paper, 
never seen at the depot. 

At times there have been as many as 
fully loaded railroad cars in the 


at one time. For the depot to 


SIXTY 
depot 
keep within its polis y of receiving, un 


1044 


Cpl. Charles A. Reynolds 


loading, loading, and reshipping all rail 
consignments in a 48-hour period, a 
24-hour day is a must. Receiving phone 
calls at any time of the day or night lor 
many items which are sorely needed 
is routine procedure tor these soldiers 
of supply. 

The actual responsibility of the 74th 
Battalion starts when the equipment is 


When 


ever possible the material is simply re 


unloaded at Inchon or Pusan. 
consigned to a forward depot without 


handling. Not 


railroad cars, the depot handles twelve 


including reconsigned 


to fifteen cars a day. 

The 330th and 195th Ordnance De 
pot Companies are attached to the 74th 
Ordnance Battalion with the mission olf 
furnishing personnel to run the depot. 
A total of 961 this 
important task of keeping the units of 
the Eighth Army supplied with ord 
nance equipment, This total includes 
350 Americans. The 
up of KATUSA and indigenous per 
sonnel, 

Following the policies of Army Ord 


workers perform 


balance 1s made 


nance, the 74th Ordnance Battalion 
practices conservation and gains large 
savings for the American taxpayer. The 


most outstanding method used in this 





Corporal Reynolds is currentl) 
stationed in the Public Infor 
mation Office, Headquarters 


Eighth Army, Korea 
Ss 








savings program 1s “maintenance 1n 


storage.” The extensive M.I.S. program 
1S designed to repair, preserve, and re 
pack damaged boxes and crates. In a 
month’s period over $184,000 worth of 
equipment was processed by the four 
teams comprising the M.LS. section at 
to the Govern 


an extremely low cost 


ment. 
NEW method of conservation is the 


42 box-salvage operation. Boxes and 
crates received trom various sources are 
sent to the box tactory, where they are 
inspected by indigenous personnel. Re 
parable boxes are reconditioned. | sable 
lumber from containers which cannot 
be repaired economically is salvaged 
and used to repair old or construct new 
boxes. This salvage operation results in 
additional dollar savings. 

Because of their huge responsibility 
to have ordnance material where it is 
needed when needed, the depot’s per 
sonnel plan well into the future. 

Before the stifling heat of the Ascom 
City summer took hold, antifreeze was 
being shipped to forward units. This 
winterizauion program included ship 


skid 


front-line depots for distribution. With 


ping chains and heater kits to 


out tail, all units had winterized equip 
ment on hand in plenty of time for 
the harsh Korean winter. This policy 
1 

ot keeping an eye on the future keens 
the depot six months ahead of the 
weather. 

Army began its change 


oye 


Since the 


over to the series vehicles, the 
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depot has a dual responsibility of sup 
plying the new series parts and receiv 
ing and reshipping World War II 
vehicle parts. The “old type” equip 
ment having passed through the Ord 
nance Main Army Depot once, re 
turns. All serviceable items are reissued 
to U.N. troops who are still using 
World War II type vehicles. The un 
serviceable parts are sent to ordnance 


rec lamation points, 


N added responsibility of the 74th 
Battalion is the several thousand 
vehicles that are parked on the lots 
around the depot and which belong to hens 


the 13th Ordnance Automotive Vehicle . 
) Above, one of several huge warehouses storing over 50.000 different items 
Park Company, a part of the 59th at the Main Army Ordnance Depot, Ascom City, Korea (Army photo 
Group. 
Recently, to increase the spirit and 
prestige of the depot, all the streets and 
avenues have been given names of 
Ordnance plants and depots in the 
United States. 
“This gives the men an added inter 
est in their jobs. Many of them served 
at these places or lived in cities that are 
host to these important organizations, 
stated Lieut. Col. E. W. Luczak, com 
mandant of the depot. 
Men of the 74th know that their job 
ol supply IS JUST as Important now as at 
the time of the fighting. Many of the 
men have served with combat units and 
know the full value of supply. Under 
strength divisions must be boosted up 


to their maximum efh« rency. 


(“ IL. William A. Davis, command 


Aing — 
ing othcer of the sgth Ordnance Above, acres of new vehicles await distribution at the Ordnance Depot. Below, rail- 
Group, summed up the necessary job of road cars are loaded 24 hours a day for shipment to forward areas (Army photo 


the depot when he stated, “The impor 
tance of the Ordnance Main Army 
Depot may be gaged when one real 
izes that every wheeled vehicle that 
rolls through Fighth Army is de 
pendent upon the depot getting the 
right part at the right place at the 
right time.” 


Eprror’s Nore.—In the Armament 
Technology section of the January-Feb 
ruary 1954 issue of Orpnance, Ph 
Charles A. Revnolds, in an article en 
titled “Aberdeen in Korea,” told how 
the Eighth Army Ordnance School pro 
vides facilities for the training of me 
chanics and maintenancemen in_ the 
highly technical skills necessary to re 
pair and service ordnance equipment in 


an overseas theater. 
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Recoil 


| Mechanisms 


A resume of the development of these umportant devices from 


the advent of artillery up to the present, especially the 


French systems used on American weapons sence World War I 


LTHOUGH gunpowder is be 


lieved to have been known in 


India and China prior to the 
time of Moses, it was not until its intro 
duction to Central and Northern Eu 
rope about 1300 A.D. that the develop 
ment of modern artillery began. The 
cannon 


first recorded use of 


that Seville in 1247 was defended by 


reports 


“cannon throwing stones,” and Spanish 


history is replete with instances of 
the use of cannon prior to 1300. 

It remained, however, for Roger 
Bacon to write of the gunpowder he 
observed while on a visit to Spain and 
for Berthold Schwartz, a German monk, 
to experiment with the materials de 
scribed by him. Schwartz is commonly 
credited with being the inventor of 
gunpowder, although actually he merely 
introduced it to an apparently receptive 


part of BD urope. 


7 original cannon were mounted 
on walls or heavy frameworks braced 
against masonry walls. Apparently the 
real effectiveness of these early cannon 
was in the breeching of castle walls, 
their effect against personnel consist 
ing mainly of the shock and fright 
caused by the explosion. 

Resistance to recoil was handled by 
masonry, small hills, and heavy frame 
works, while the return to battery posi 
tion was accomplished by horses, oxen, 
or manpower. Nothing would have 
been gained in any case by a more 
efficient recoil system. 

A rapid return to battery of those can 
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non, considering the type of projectile 
and powder used at that time, would 
not have meant increased accuracy or 
effectiveness although, of course, an in 
creased rate of fire would have resulted. 

By the middle of the nineteenth cen 
tury the only improvement in cannon 
design had been to mount them on 
wheels and to add a small spade on the 
box trail which was used for towing the 
weapon in order to help retard recoil. 
There were, generally, no elevating and 
traversing mechanisms, and sighting 
was done by eye. 

By the end of the nineteenth century 
the only true recoil mechanisms used 
were those on seacoast guns and con 
sisted of hydraulic, friction, and gray 
ity devices of various types. The theory 
of the variable orifice had been worked 
out, but its application to heldpieces 
and so-called siege guns had not yet 
been accomplished. The seacoast guns, 
however, did not always have modern 
axial recoil mechanisms since they did 
not move back on their centerlines but 


back hidden 


position, 


swung into a retracted, 


However, there were several hydro 


spring recoil mechanisms with crude 
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attempts at varying the orifice. Field 
pieces generally had elementary types 
of braking devices on the wheel or axle 
which retarded recoil by causing the 
wheels to drag. Much ingenuity was 
expended on these devices, with the 
return to battery being accomplished 


by the gun crew. 


YIEGE guns, which were merely the 
\ larger caliber artillery, employed a 
combination of devices—springs for the 
recoiling parts and, for insurance, a 
hydraulic buffer attached to the car 
riage and fastened to a spiked plate in 
the ground. 

With the development of smokeless 
powder about 1886, the problem of re- 
turning a gun to battery became more 
than a matter of the convenience of the 
gun crew. Now that the dense cloud 
of smoke which prevented sighting for 
a second shot had been eliminated, it 
became a matter of great importance to 
return a gun to battery as rapidly as 
possible in order to increase the fire- 
power of artillery by increasing its rate 
ot fire. 

While today 
been an obvious next step, it may be 
out that in the 


this may seem to have 
ol interest to point 


1890's the question of the value of 
“rapid-fire” guns was cause for a very 
heated debate. 

The development of a successful re 
coil mechanism proceeded in two direc- 
tions: In Germany, England, and the 
United States the hydrospring mecha- 


nism was considered to offer the most 
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promise; in France the effort was put 
into the hydropneumatic type. There 
was complete agreement on the use of 
oil or glycerin and water throttled 
through some type of orifice for resist 
ance to recoil. On the question of the 
return to battery, however, there was 
disagreement. 

The advocates of the spring recuper 
ator pointed to its ease of manutacture 
and simplicity of design; the pneumatic 
advocates pointed to its reliability and 
light weight. There were other factors 
involved, but these were of the greatest 
importance. 

Before proceeding further it may be 
well to discuss in more detail the com 
recoil mechanisms to 


ponent parts On 


understand better the various types 
which have been developed. 

A recoil mechanism consists of two 
main components—a recoil system and 
a counterrecoil system. They perform 
distinct and independent functions ex 
cept for the effects each has on the 
other by virtue of being parts of the 
same mechanism. In the dependent 
type the oil of the recoil cylinder is 
throttled and forced into the counter- 
recoil cylinder where it acts to help 
store up energy tor the return to battery. 


In the independent type the oil in the 


recoil cylinder is throttled within the 


recoil cylinder itself while an inde 
pendent piston in a second cylinder is 
used to force oil into a third or counter 
recoil cylinder to store up energy tor 
the return to battery. These types are 


called 


types the better to distinguish between 


otten “two-rod” or “one-rod” 


them. 


aes all practical purposes it does 
not matter whether the pistons are 
pulled through the cylinders or the 
cylinders are pulled over the pistons ex 
cept for the difference in recoiling mass 
which must be taken into account 

The recoil cylinder consists of an oil 
tight piston in a cylinder filled with oil. 
During recoil the oil in the cylinder is 
throttled either by 


forcing it through 


an orifice or valve in the dependent 
type or through slots in the piston head 
itself in the independent type. 

The recuperator is that part of the 
recoil mechanism which returns the 
gun to battery. In the hydropneumatic 
mechanism nitrogen gas under pressure 
is used; oil is forced against the gas 
which is compressed still further so 
that when all the recoiling energy is 
dissipated the Zas expansion forces the 


oil back, thus pushing against the piston 


in the reverse direction 
back to battery 


(or cylinder) 


and forcing the gun 
position. 

In the hydrospring type a mechanical 
spring is used in the same manner as 
the gas ol the hydropneumati type. 
One of the features of this type 1s that 
the spring for counterrecoil can be 
placed within the recoil cylinder thus 
making a neat, compact design, al 
though this is not necessarily done. 

The floating piston is one of the two 
most critical components of the modern 
hydropneumatic mechanism, It consists 
of a somewhat dumbbell-shaped unit 
with seals on either end, The piston ts 
fitted into the recuperator cylinder and 
is used as a “floating” seal between the 
nitrogen and the oil. The two halves of 
the dumbbell are arranged to be pressed 
toward each other by spring pressure, 
thus COMPFessing a Por ket ol grease in 
between to lubricate the seals. The ef 
fectiveness of these seals determines the 
life of the mechanism more than any 
other factor. 

Any gas leakage of significance would 
both lower the gas pressure and change 
the throttling characteristics of the oil, 
thus causing the mechanism to deviate 
from the designed performance. A large 
leak 


such as might be caused by a 


Internal view of the recoil mechanism with Puteaux-type throttling control used in the 105-mm. howitzer. 
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scratch on the cylinder walls is im 


mediate cause for rejection of a mecha 


nism, 


ye throttling control is the most 

important single component of a re 
coil mechanism and is worthy of more 
detailed study since the basic difference 
recoil mecha 


in the Various types ol 


nism can be traced to the manner in 
which throttling is controlled. 
ly pe 


a control rod of varying diameter at 


Puteaux In this type there is 


tached to the oil side of the floating 
This 


through a fixed-size, sharp-edged ori 


piston. control rod extends 
fice. During recoil, oil is forced through 
the orgice against the floating piston 


back 


The movement of the piston pulls the 


forcing it against the nitrogen. 
control rod through the orifice so as to 


vary the actual orifice opening con 
tinuously. 

The main objections to this type of 
throttling are that the position of the 
control rod is not positively tied to 
the movement of the gun in recoil and 
that it is not possible to obtain variable 
recoil, 

Schneider type: This type consists of 


a modified Puteaux throttling rod 
which is arranged as follows: The re 
coil piston rod is hollow, and in it is 
fitted a long control rod of the Puteaux 
type. In addition, there are slots in the 
piston head itself culminating at the 
very end ina sharp-edged orifice, 

During recoil, the oil passes through 
the piston-head slots over the control 
rod with its varying diameter and 
through the orifice. Due to the method 
of throttling, this mechanism is inher 
ently an independent type. 

Another characteristic peculiar to the 
Schneider type is that no floating piston 
is used; the oil and gas are in direct 
contact. This type also does not give 
variable recoil. 


Filloux type 
Schneider modified in 


This is essentially a 


two respects, 
Throttling is accomplished through the 
head, but the variation 


recoil piston 


in oriftce is obtained by grooves of 
various depths on a shaft which fits 
within the hollow recoil piston rod. 
The additional change is the use of a 
floating piston. Rotating the grooved 
shaft gives variable recoil. 
St.-Chamond type: This type uses a 
spring-loaded valve for control of throt 


tling. The operation is similar to that 
& per 
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of a pressure regulator in that as the 
pressure (velocity) increases, the orifice 
opening increases; when the pressure 
drops, the orifice opening decreases. 
By using springs of the proper size 
the pressure may be kept at a constant 
level. Variable recoil is also possible 
with this type. One characteristic in 
herent in this system is that when zone 
charges are used the recoil force is 


almost constant, ‘even with reduced 
charges. 

Other methods of throttling which 
have been used are grooves in the 
cylinder wall and throttling bars of 
varying depth fastened to the cylinder 
wall over which runs the slotted piston 
head, throttling being controlled by 
means of the difference in size of slot 
and bar. 

Returning the gun to battery without 
shock to 


the carriage is effected by buffing the 


imparting a heavy forward 
last part of counterrecoil., Earlier prac 
tice was to include the buffer within 
the mechanism, and each of the origi 
nal designs of the various types had 
one peculiar to it. Current practice is 
very often to change to independent 
exterior buffers for these same 
One of the difficulties of the hydro 


that its 


types. 


recoil 
The 


solution to the problem of manufac 


spring mechanism is 


length must be relatively short. 


turing a heavy spring with a large 
movement that would have long life 
was seemingly impossible. Because of 
this, many of the older weapons had 
what would now appear an excessively 
short recoil. The 6-inch pedestal mount 
had a recoil length of 15 inches, and a 
barbette had a 


12-inch recoil of 30 


inches. 


HE principal advantages of long 

recoil were well understood, and the 
advent of smokeless powder made it 
imperative that a recoil mechanism be 
designed for field artillery which would 
enable a crew to fire rapidly without 
continually being required to run the 
gun back to position. 

In 1897 and the years leading up te 
the first Worla War, France designed 
and produced the four basic mecha 
nisms that are used to this day. First 
came the famous 75-mm,. M1897 gun 
with its Puteaux-type mechanism, then 
in rapid sequence came the 155-mm. 
Migt8 Schneider 
type, the 155-mm. gun Mrg18 (Grande 


howitzer with its 


Filloux) with its Filloux 
St..Chamond 


primarily by the 


Puissance 
and the 


used 


type, design 
which 


French Navy. These basic designs have 


was 


not been changed except for minor de 
sign details. 

With the entrance of the 
States into World War I in 


decision had to be made as to whi h 


United 


1gI7, a 


guns to mass produce, The choice was 
to be between the French 
M1897 and the U. S. 


with no apparent consideration being 


75-mm. 
75-mm. Mrg16 


given to the U. S. 3-inch M1go5. 

Since the 
ing a great deal of difficulty in tests 
and the M1897 had been battle tested, 
the decision was made to produce the 


M1916 was just then hav 


French M1897 and also to include the 
155-mm. howitzer and gun of French 
design as well as the French 240-mm. 


howitzer. 


T > late to affect the decision came 
a report from the Fort Sill Artillery 
School, which had made a comparative 
test of the French M1897 and the U. S. 
3-inch M1gos, emphatically endorsing 
the American hydrospring model. The 
decision, however, had been made, and 
production of the various Frenc h mecha 
nisms had begun. 

To say production “had begun” is to 
look 


glasses. Although tooling up tor mass 


at the situation through tinted 


production of these mechanisms was 
expected to be the prime difficulty, 
nothing like the real situation had been 
envisioned. 

Among the major problems were: 
(1) the French mechanisms were pro 
duced by artisans with many final di 
mensions lett to the 
workmen; (2) those drawings which 


discretion of the 


were made available were in the metric 
system and in a different angle of pro 
jection; (3) where drawings and parts 
were available concurrently they were 
found very often to differ considerably 
from each other; and (4) the greatest 
difficulty of all which en 


compassed all the others 


and one 
was the dith 
culty of assigning tolerances to every 
part tor mecnanisms which were essen 
tially made individually. 

Two incidents will best illustrate the 
difficulties involved in this production 
conversion. The first involves the mat 
ter of screw threads. When the French 
drawings which had been sent to our 
Ordnance Department were checked 
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against an actual carriage, it was tound 


that the threads were of six different 


types, none of which had been described 
on the drawings. 

Information was requested by cable 
from France concerning the thread de 


The u 


by letter. 


tails. formation was sent out 


Inadvertently it was ad 


dressed to the Cannon Section which 


had ho idea as 


to why they had been 
sent the data and so filed them as inter 
esting information. 

Almost two months later the Mobile 
Gun Carriage Section which had been 
impatiently awaiting the thread details 
discovered the letter in the Cannon 


Section files. To cap this confusing 
situation, the gages which followed the 
letter trom France were found not to 
coincide with some of the information 
contained in the letter. 

The 


French M1897 type in which the cylin 


second incident involves the 


ders were an integral forging. In France 
the cylinder bores had been cut to the 


nominal size and then examined. If 


poc kets had been opened, the cylinder 


1] 
was bored larger and larger until a 


smooth unbroken surtace resulted. 
This Situation Was, of course, intoler 
able in mass production, making the 
manutacture of consistently sound 
forgings a prime consideration of our 
metallurgists. The solution of this prob 


lem was the single most difficult task 


in the production of this mechanism. 


Sew feat of mass-producing these 


delicate recoil mechanisms was, how 
ever, accomplished. Not without great 
dithculty and some despair, the 75-mm. 
M1897 gun, 


plicated, was finally made successfully, 


which was the most com 


although the first one was not pro 


rots. In 


accomplishing this, however, several 


duced until November 15, 
erroneous ideas and attitudes were en 
gendered which have caused difficulty 
and contusion to this day. 

was so difficult 


Precisely ecause it 


to manutacture successfully, it was felt 
(1) that the Puteaux design was the 
best type of recoil mechanism available, 


and (2) that no deviation from the 
French design was permissible. 
As to the the French 


first point, 


themselves in 1918 requested that the 
United States cease making Puteaux 
mechanisms and instead undertake the 
manufacture of the St.-Chamond type. 

The attitude 


expressed in the second 
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Drawing shows value of variable recoil 


point inhibited ittempts to make any 
design changes. This actually led at one 
time during the first World War to a 
search throughout the United States tor 
horse oil to be used in the grease of the 
floating piston because the original 
mechanisms used it. 

The design of the floating piston ol 
the seals, of the oil and yrease, ind even 
the material specih ations were not only 
kept unchanged but were ke pt as secret 
information up to World War II. This 
was done despite the fact that the Ger 
mans had captured, examined, and im 
proved hundreds of Fren h mecha 
nisms during the first war. 

Although de velopment of some new 
weapons was undertaken hetween the 
two wars, by the United 
States entered World War II there had 


been no changes in recoil mechanism 


time the 


design. Difficulties encountered during 
the first war plus further difhculties en 
countered in storage between the wars 


(corrosion of cylinder walls and de 
terioration of packings) had stimulated 
an investigation of the oil problem, but 
even so we entered the war with no 
standard oil. 

* This situation was so unsatisfactory 
that a program was started early in the 
war to develop an all-temperature oil 
to enable proper functioning ot mecha 
nisms at lowered temperatures. 

The introduction of this oil led to a 
good deal of discussion and some un 


happine ss in certain quarters wh h felt 


that any change of a_ tried-and-true 


mechanism was bad. The oil, however, 
was successtul 

The results of this oil program plus 
wartime experience led to two further 
results; namely, a new program to ob 
tain an oil of still better low+empera 
ture and corrosion-inhibiting proper 
ties, and stimulation of an investigation 
eflort to 


ot recoil mechanisms in an 


ascertain whether some improvement 


in design was not possible after all 


_ 11S in turn has led to some encour 
aging results. It was discovered that 
the grease pocket of the floating piston 
was, if not useless, at least not as im 


portant as it was formerly considered 


Floating-piston design was changed, 


therefore, to a “one-piece” design the 
grease pocket no longer being squeezed 
by the two halves of the piston, A new 


low-temperature grease replaced the 
older standard, and a new oil replaced 
the oil developed during the war 


attack 


design of the seals in the mechanism 


Under intensive now is the 


l'raditionally the seal has consisted of 
a rubber filler surmounted by a leather 
shroud protected by silver rings Ira 
ditionally, also, these have been one of 
the key 
this date there is disagreement as to the 
“filled” 


filled” leather, but there is no disagree 


areas of failure and conflict. To 


relative value of versus “un 


ment on the importance of having a 
long-life seal with no leakage. 

The latest design replaces the silver 
rings with aluminum and the leather 
Teflon. This 


riven very definite indications of being 


with combination has 


the answer to long-life and lowered 


with thor 
tie ld 


Laboratory 


Iriction arrangements for 


ough tests already completed 
investigation leading to a 
climination of the 


possible rings en 


tircly is also under way. 


There has been an exhaustive study 
made of the recoil problem and the 
solving it; 


various possible ways of 


some of the methods considered have 


been clectromagnetic, vacuum, gas 


throttling and liquid-energy storage 
The Ordnance ¢ orps through its Re 
coil Mechanism Board ts constantly on 
watch to improve the design, manufac 
turing, and maintenance procedures re 
lating to recoil mechanisms in order to 
{troops a continued sup 


effective 


insure to our 
ply of the latest and most 


weapons that can he produced 





Armament Technology 





Fuze Testing Standards 


Uniform procedures for evaluating new fuze designs 


increase their interchangeability for Army or Navy 


use and create a safer and more reliable product 


INCE the advent of unification of 
the services the fuze designer is 
developing a wider concept of util- 
ity in his designs. He is beginning to 
realize that his fuzes might be used 
by all the services and therefore might 
need to withstand a wider range ol 
This 


must be 


environmental conditions. wide 


range of conditions consid 
ered before any fuze design can be 
standardized. 

For example, let’s take an Army fuze 
design that is being considered for use 
by the Navy. Before the Navy 


release the design for service use, an 


will 


evaluation must be made to determine 


the safety and reliability of the fuze 
for storage and use aboard ship and 
perhaps on Navy aircraft. 

For instance, the fuze under consid 
eration might prove to be unsafe aboard 
a plane during catapult launching. Any 
group faced with the problem of evalu 
ating such a design would immediately 
ask, “What tests have been run by the 
Army and what were the results?” 

SUCH an inquiry would disclose, per 
haps, that the fuze had passed certain 
specific safety tests such as a jolt test, 
a vibration test, and a 
This 


value 


a jumble test, 
test. information 
little 


tests and their criteria were well estab 


40-foot drop 
would be of unless these 


lished and well understood. 
This 


understanding of fuze-test procedures 


need for clarity and mutual 
is resulting in a new series of military 


standards for testing fuzes, These are 


1050 


Anton H. Erickson 





Mr. Erickson ts a staff member 
of the U. S. Naval Ordnance 
Laboratory, White Oak, Md. 











being published individually as letter- 
sized pamphlets bound in blue covers. 
Each detailed in- 
structions for conducting a given test 


standard contains 
and sets up the criteria by which the 
results can be judged. 

In considering any fuze design for 
standardization, these uniform test pro 
cedures are a real help in providing 
common methods for running tests, and 
they assure that any statement of test 
results is based on a firm set of criteria. 
Without such standards it might be 
necessary to run a rather comple te series 
of tests, many of which would dupli 
cate in some degree those already per 
formed, because the earlier tests would 
not have included the combined service 
conditions of all the military. 

In addition to the contribution to 
standardization, these new procedures 
are valuable to those engaged in fuze 
development and procurement. Fuze 
designers and specification writers are 
finding these standardized proce lures 
to be useful tools in assessing the safety 
and reliability of designs and for ac 
ceptance of the finished product. 

Until 1947 there was no official oi 
ganization set up to discuss and stand 


ardize individual test methods among 


the services. In 1947, individuals of the 
Navy's Bureau of Ordnance and the 
Army's Office of the Chief of Ordnance, 
together with their field activities, rec- 
ommended the Joint 
Army-Navy This 


committee, composed of tour Army and 


formation of a 
Fuze Committee. 
tour Navy members, was established 
during that year as reporting jointly 
to the Chief of the Navy 
Ordnance and to the Chief of Army 


Sureau of 


Ordnance. 


HE approved charter called for “ad- 

vising the Chief of Army Ordnance 
and the Chief of the Navy Bureau of 
Ordnance on technical matters relating 
to the design, development, and_pro- 
duction engineering of fuzes, and par- 
ticularly to give that 
opportunity for profitable joint action 


assurance every 
has been explored thoroughly by both 
services.” 

From. this group the Joint 


Army Navy Fuze Tests Subcommittee 


parent 


was formed for the specific purpose of 
producing standardized tests for fuzes. 
This committee, in its bimonthly meet 
ings, began the arduous task of work 
ing out the differences in some long- 
established tests that had similar names 
but were widely different in procedure. 
This task 


and plenty of detailed discussion of fuze 


involved many arguments 
test problems. 

In spite of well-ingrained ideas and 
practices, standardized procedures be 
gan to emerge, the first being the well- 
known jolt and jumble tests. These two 
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early successes proved that the job was 
not insurmountable, and the work con 
tinued to produce unified tests which 
could be published as military stand 
ards. To date about twenty such test 
procedures have either been published 
or approved for publication. 

Before the criteria tor the individual 
tests could be set forth, a specific phi 
losophy had to be established for the 
two main types of tests. One group of 
tests seemed to fall in the category of 
safety and required a philosophy some 
what different from the second group, 
designed primarily to determine the 
ruggedness and operability of designs. 

In testing for safety, the general phi 
losophy of exaggeration and oversimu 
lation was established. This oversimu 
lation was accomplished either by rep 
tition or by employing admittedly un 
realistic test conditions. 

It was agreed that fuzes should not 
be required to remain in an operable 
condition after safety tests, but only 
that the integrity of the explosive train 
should not be breached and that the 
fuzes remain safe to handle, to dispose 


of, and to use. 


N testing for ruggedness and opera 

bility it was established that the test 
would simulate closely realistic service, 
storage, and handling conditions 

The application of this philosophy 
made the writing of procedures a less 


task 


for eliminating unrealistic 


arduous and established a_ basis 
phases ol 
some of the older tests. For example, in 
some of the safety tests the conditions 
were varied or softened to assure that 
the fuzes remain operable afterward 
Such variations resulted in tests having 
the same name in both services, but the 
procedures were often quite different 

The jolt and jumble tests are good 
examples of the variations that existed 
Tests Subcommittec 


before the Fuze 


the differences. These two 


chec k 


safety since the First World War. 


ironed out 


tests have been used to luz 
Chey 
were originally designed to simulate re 
peated shocks experienced by fuzes be 
ing transported in an Army caisson 
over cobblestone roads, railroad Cross 
ings, and other rough terrain. 

Until the application of the new 
philosophy, both services required their 
tuzes to remain ope rable after the tests. 
Both, therefore, took some precautions 


to protect the fuzes during the tests. 
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For example, the Navy used a rubber 


liner in the jumble box while the 
Army used a hardwood liner; however, 
they used a cylindrical protective fixture 
to limit the fuze shock. It was agreed 
that the jolt and jumble tests would be 
tests, so 


operability afterward was no longer re 


classed primarily as Satety 
quired, This allowed the removal of 
protective devices and resulted in tests 


better designed to discover unsafe 


factors, 
bee yo-loot drop test is another ex 

ample ot the wide divergence ot 
methods used and results obtained by 
the two services. It was standard Navy 
practice to drop the live tuze, assembled 
to its projectile, bomb, or warhead, so as 
to simulate an accidental fall of the 
assembly between decks of a ship, or a 
drop from a ship hoist to the dock 
during loading operations. 

The 


lowed the 


hand, al 


under con 


Army, on the other 


assembly to fall 
trolled conditions resulting ina single 
impact without rebound. The military 
standard as finally written calls for a 
series of free-fall drops in which the 
initial plate impact occurs in five arbi 
trary orientations of the assembly, al 
lowing subsequent rebounds. A target 


backed with 


concrete, is specified to assure uniform 


of class “B” armor plate, 
impact conditions, 

Prior to the publication of the mili 
tary standard transportation vibration 
test, there was little, if any, uniformity 


of application in the two services. In 


writing this procedure it was necessary 
to take 
methods of transporting fuzes trom the 


into account all the modern 


loading plant to the theater of opera 
trons. 
The frequency schedule as written is 


established to be a composite simula 


tron of every conceivable typ ot carrier 


and vehicle used by both services tor 
transportation of tuzes, 
The test calls for vibrating tuzes in 


we ll as 


their shipping containers, as 


in fixtures to simulate the projectile, 


Che 


standard specifies a particular type of 


bomb, or warhead mounting 


vibrator which can be readily procured 


by the production 


development or 
agency. 

Temperature and humidity testing of 
fuzes has been going on tor many 
years using various methods and con 
ditions. In arriving at the temperature 
and humility test for fuzes, many 
months of experiments were required by 
the tests subcommittee to evaluate the 


When the 


day temperature and humidity cycle was 


methods. basi 14 


Various 
adopted, it was still not clear that the 
two proposed methods would give the 
same results. 


Army method of running such 


pie 
cycling tests was to maintain a sep 


arate hot and cold box and physically 


daily The 


Navy method was to cycle a single box 


transfer the ammunition 


between the temperature and humidity 
extremes. It was finally agreed that the 


two methods would produce the ime 


Typical example of the equipment used to test fuze resistance to vibration 


VIBRATING PLATFORM, 


CONTROL PANEL 
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results except for the possibility of 


greater moisture introduction during 
the Navy's cooling cycle. 

It was thought that cooling from the 
high temperature to ambient, in the 
presence of high-humidity air, might 
cause breathing and thus increase the 
moisture entry. This was resolved by 
running a series of tests on fuze bodies. 
Ihe results showed that, on thread seals 
normally used in fuze design, moisture 
tended to enter by diffusion rather than 
through a breathing process. 

It was shown that high-humidity 
breathing occurred for only a compara 
tively short time during the cycle and 
that was the factor 


diffusion primary 


in moisture entry. After settling this 


point, the military standard tempera 
ture and humidity test was written to 
include two basic cycles or a duration 
of twenty-eight days. 

By definition, this test was intended 
that if 


an explosive train are initiated in the 


to show sensitive elements of 
out-ot-line or so-called “safe” position, 
there would be no initiation of the fuze 
lead or booster. The Navy had devel 
oped a statistical method for determin 
ing such detonator safety, while the 
Army was using a simpler scheme of 
hiring a relatively few samples in the 
safe position and determining the det 
careful analysis. 


onator safety by 


Sasic agreement on this test 


ditheult 
the harmonizing of philosophy. Some 


proce 


dure was because it involved 
wanted to rely almost entirely on engi 
neering judgment while others wanted 
to use a rather complicated statistical 


approach. 


FTER many long and thorough dis 

cussions of the tests and their results 
it was agreed to write up a simple but 
basic test for detonator safety. The test 
has been approved and will be published 
shortly under the title “static detonator 
safety test for use in development of 
fuzes.” 

It re quires that the sensitive elements 
of tuze explosive trains be initiated 
in the out-of-line position and that ad 
ditional similar tests be made while the 
fuze fully 


projectile, bomb, or warhead. 


is assernbled to its loaded 

This latter part is required to dem 
onstrate that the main charge cannot 
be initiated by bulging of the fuze body 
or by ejected fragments. The cardinal 
the test is “that 


criterion for passing 
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“In addition to the contribu 
tion to standardization, these 
new procedures are valuable 
to those engaged in fuze de 
velopment and procurement. 
Fuze designers and specifica- 
tion writers are finding these 
standardized proc edures to be 
useful tools in assessing the 
saftey and reliability of de- 
signs and for acceptance of 
the finished product.” 





no explosive beyond the last explosive 
train interrupter closest to the booster 
shall burn or detonate.” 

In the tests discussed above and in 
all the procedures approved for pub- 
lication, the sample size has been pur 
posely avoided except’ in those cases 
where a minimum number is required 
to give basic information. During de 
velopment, the sample size will be de 
termined by the developing agency, 


and in production the specifications 


will state the number to be tested for 
acceptance. 


Many ol 
useful for production acceptance. How 


the standardized tests‘ are 


ever, there is a basic philosophy that 
the development tests should be more 
thorough and exacting and should not 
necessarily be suitable for application 
to production lots. 

For this reason a separate series ol 
standards, specifically tailored to pro 
duction, is being published. Some of 
identical; others, how 


these tests are 


ever, are changed and are less sever 
or shorter for the sake of economy. 

Two sets of numbers are being used 
for the military standards. The develop 
ment tests range from 300 through 
349, and the production tests are being 
numbered from 350 through 399. The 
existence of a particular production test 
does not imply that it should always be 
in every production specification. 

The selection of tests for application 
to a particular fuze design requires 
some engineering judgment, and in no 
case should the tests be applied en 
masse without due reflection as to the 
necessity and the expense involved. 

It should be pointed out that no set 
of tests is held to be necessary or suf 
ficient to prove the safety or reliability 
of fuze designs in general. The tests 
mandatory 


were not intended to be 


unless designated as such in a fuze 
specication or contract, 

As stated on the promulgation sheet 
of each military standard, the test is 
mandatory only when designated. This 
means that when the test is run, it must 
be performed in the manner prescribed, 
and any statement about the design 


being tested must be based on the 
criteria given in the procedure. 

As stated above, tests become man- 
datory when they are designated in the 
specifications and the sample size 1s 
set. The fact that 


can be specified by referring to a num- 


military standards 
ber allows some simplification in the 


preparation of fuze specifications. 


ITH the publication of each new 
standard, the task of specifying 

test conditions and criteria for accept 
ance of production lots becomes easier. 
To facilitate a wider distribution of 


the standards to fuze manufacturers, 
it was found desirable to declassify the 
production tests. Those already pub 
lished are classified “Restricted.” The 
present plans call for development tests 
to remain “Restricted,” and for all ex 
isting and future production standards 
security 


declassified if permits. 


to he 

For design and development agen 
cies it is proposed that a classified fuze 
test manual be prepared for publication. 
This 


of published miiitary standards for test 


would be a loose-leaf collection 
ing fuzes, together with an index and 
a page or two ol helpful suggestions 
fuze test 


lor preparing programs. 


This would be a document for the 
fuze designer or tester to use in his 
daily business and would not have the 
wide distribution of the individual mili 
tary standards. 

These publications, together with the 
mutual interservice exchange of ideas 
necessary for their preparation, should 
result in fuze designs that are safer 
and more reliable. The interchange 
ability of fuze designs between the sery 
ices will be greatly enhanced because 
of the mutual understanding of test 
procedures and results. 

Uniform methods of conducting ac 
ceptance tests for production will allow 
a manufacturer to use the same test 
machines for all military fuzes. 

These goals justify continuing the 
task of standardizing test procedures 
until all those common to the services 


have been explored and published. 
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Cutting Tungsten Carbide 


Experimental work at Watertown Arsenal Laboratory has created 


a device for electrolytic cutting and grinding of extremely 


hard materials to 


HE laboratory at Watertown Ar 


sonal found itself continually 
faced with a problem of forming 
pieces from tungsten carbide. Conven 
tional grinding methods were found 
inefhcient or impossible. Diamond 
wheel grinding was particularly slow 
and further complicated by the scarcity 
of commercial diamonds and a result 
ing long delay in deliveries. 
Experimental work on electrocut 
ting and grinding was initiated, and 
trials, errors, and corre 


after many 


tions a method which is considered 
suitable and efficient has been adopted 
and will be described here. 

The illustration on page 1054 shows 
the complete apparatus as presently 
used in this work. This apparatus is 
essentially a composite of three basic 
—a lathe, 
able grinder, and a welding generator. 


The lathe 


swing with 5-foot bed. 


A 


vide a means of cutting or grinding at 


units a heavy-duty type port 


actually used was a 16-inch 


TAPER attachment also in 


cluded in this lathe setup to pro 


was 


various angles to the horizontal. 

A special chuck for holding the work 
was fitted with a carbon slip ring to 
carry the current off to ground without 
injury to the headstock bearings. 

The grinder was a heavy-duty port 
able unit with belt drive and a motor 
speed of 1,750 r.p.m. The belt drive in 
creased the rotation of the spindle car 
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replace conventional diamond-wheel methods 


S. E. Siemen and A. Sloan 


rying the cutting disks to 2,350 rr.p.m 
This grinder was fitted with a special 
quill of micarta in order to insulate the 
steel shaft of the grinder which was cat 
ried by two ball bearings inserted in 
ends of the quill. 

One end of this shaft carried a re 
volving disk and the other end carried 
the drive pulley and a slip ring to pick 
up the current for the spark It was 


found necessary to use a one-horse 
power motor to eliminate a tendency to 
stall on heavy cuts Stalling introduced 
hot spots and a tendency to cause cracks 
in carbide materials. , 
The 


duced a maximum output of 74 volts 


welding generator used pro 


and 200 amperes at zero load. This gen 
erator was further equipped with a 


rheostat and a voltmeter and am 


meter to control and determine the 


current flow at various voltages. 
The 


ently in use 


ope rating ¢ harac teristics pres 


have been a gradual de 
velopment and were arrived at by trial 
and adoption of the seemingly best 
performances observed. 

Various cutting disks have been used 
iron. In size 


made from brass or cast 





Both Mr. and Mr 
Sloan are engaged in research 
work at the Watertown Ar 
senal Laboratory, Watertown, 


Mas 


Siemen 





these disks were made approximately 


six inches in diameter and discarded 
when worn down to a 4-inch diameter. 
The thickness of these disks depx nded 
on the application, A cutoff disk was 
'g-inch thick the disk 


removal of material from longitudinal 


while used for 


circumference of cylinders was inch 


thick. 


A CARBON disk tried did not stand 
up long enough to finish one cut. 
Brass disks were satisfactory except for a 
tendency to deposit brass on the car 
bide in finishing operations. When this 
occured it was found necessary to re 
Start roughing cuts with full voltage 
and a heavy current to get underneath 
this brass deposit. Brassing also seems 


to occur more readily when the ratio 
of water to sodium silicate ts incorrect 
or when the surface speed does not ap 
proximate the correct ratio. 

Cast-iron disks appeared to cut better 
and presented no finishing problems 


\ cast-iron disk 


dial slots was tried but did not produce 


le-anch-wide ra 


with 
as good a finish as a solid wheel 


Ihe dielectric coolant used was a 
Silicate 


Vari 


ous mixtures of sodium silicate and wa 


mixture of two parts sodium 


(water glass) to one part water 


ter were tried and it was found that the 
higher the sodium sili 
cate, the 


proportion ot 


better the cutting action 


In practice it was found that the 


heaviest mixture the pump could cir 
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culate was the two parts sodium sili 
cate to one part water. Any thinner 
mixture gives poorer results. Large hose 
connections were installed to give a 
greater flow of fluid at the cutting area 
in order to make heavier cuts without 
overheating or producing cracks. 

Various generator settings of current 
and voltage were tried to determine 
which would remove the most stock in 
roughing cuts, to determine the depth 
of cut possible, and to determine the 
amount of feed permissible at different 
depths of cut. 

Too heavy an amperage overheated 
the carbide, causing minute surface Above, complete assembly for electrolytic cutting and grinding used at Watertown 
cracks with very little gain in stock 


removal. The settings shown opposit 





were found to work best and retain 
Depth 


Impere § Volts Feed of Cut Instructions 


For roughing: 


good finish on material. 


— settings of the generator listed 


175 75 O10 o15 use just long enough to remove high 
seemed to give a more constant rate / / 


spots, then change to 
of stock removal for the roughing cuts as 


75 O10 o15 until about .o5o0 left on diameter. 


compared with finishing cuts. A feed Settings for finish 


of o.o1s-inch would reduce the diame 
Low : 040 , 10 passes 


ter by 0.020-inch to 0.023-inch provid 
Low 05 040 10 passes 
ing a proper ratio of sodium silicate 

Low 55 040 3 passes at a time, then enough passes 


to water was used. 


(about 3 or 4) until no cutting action. 
Observing the flash and spark gave a 


Low 00 2 passes and enough passes until no 
good indication of cutting conditions. 


A bright flash with little spark indi 
cated that more sodium silicate was 


cutting action 


Low I pass and 2 passes without feeding in. 





needed in the solution. Jogging down 








of the cutting wheel or a voltage drop 

below twenty also indicates need for Above, current and voltage settings for best cutting results. Below, close-up of 

more sodium silicate, cylindrical stock and ',-inch cutting wheel on the Watertown Laboratory machine. 
Cuts were made in both directions on 

the taper attachment or in cylindrical 

cutting using an indicator for taking 

up any backlash in the machine. De 

pending somewhat on the operational 

setup, carbide could be removed up to 

approximately 1.2 pounds an hour when 


required, 


— further improvements to the 
b 


present arrangement are under con 


sideration. These would be of ex 
perimental nature and would include 
(1) a variable speed motor to drive the 
cutting disk; (2) a larger coolant tank 
with automatic temperature control; 
(3) use of other dielectric solutions for 
coclants; (4) a compound headstock on 
the lathe to eliminate use of taper at 
tachment; and (5) equipping the gener 
ator with a proper fuse or suitable 
circuit breaker as there is danger of a 
dead short if the cutting wheel should 
bear against the work, 
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Set 


cuts typing costs 


The wear-and-tear you save your typists when you switch 
from manual typewriters to fast IBM Electrics means big 
dollar Savings to vou, 


* 
electric Actually, IBM's easy, fingertip touch and electric con- 


e trol greatly mcrease typing production through saving 
eT eW riter 95.4 per cent of the energy required to operate a manual 
typewriter. A whole hour's typing on an IBM requires less 


energy than 3 minutes on a manual!* 


Add to this the benefits of finer-looking work, better 
morale among your staff, greater prestige among your Ccus- 
tomers. and it’s easy to see why business firms have bought 
more than 3 times as many IBM’s as all other models of 
electric typewriters combined! 


*By actual mechanical measurements, of For full information, write Dept. OR-1, International 
inch ounces of energy for key, space bar Pi ms . 
Business Machines, 590 Madison Ave., New York 22. N. Y. 


and « arriage return operations 
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Mills all sides of aircraft fitting in 
_ 5 minutes flat... with help of TIMKEN’ bearings 


AKING cuts .050” deep in 

75ST aluminum alloy, this 
Kearney & Trecker Model CH 
milling machine mills all sides 
of an aircraft fitting in five min- 
utes. Even at these high milling 
speeds, spindle rigidity is main- 
tained—the spindle is mounted 
on Timken* tapered roller pre- 
cision bearings. 


Line contact between their roll- 
ers and races gives Timken bear- 
ings extra load-carrying capac- 
ity. Their tapered construction 
takes radial and thrust loads in 
any combination and permits 
fine bearing adjustment. Result: 
shafts are held in rigid align- 
ment. Shaft deflection is mini- 
mized and end-play can be elim- 
inated. Gears mesh smoothly. 
Spindle precision is assured. 


Timken bearings’ tapered con- 
struction also makes them easier 
and less costly to assemble. 
No auxiliary thrust washers are 
needed. Spindle maintenance is 
simplified. 


No other bearing gives you all 
these advantages. Specify Tim- 
ken precision bearings in the 
machine tools you build or buy. 
Look for the trade-mark ‘“Tim- 
ken” stamped on every bearing. 
The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”, 


i This symbol on a product means 
its bearings are the best. 





IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may tind this 
simple formula helpful 


quality + service + public acceptance 


Value — 
price 


Obviously a big advantage above the line gives vou TRADE-MARK REG. U. S. PAT. OFF 

more value than a small one below. No other bearing 

can match the uniform high quality, engineering and TAPERED ROLLER BEARINGS 
feld service and overwhelming public acceptance 
you get with Timken bearings 











i H 
NOT JUST A BALL O NOT JUST A ROLLER G__) THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL @) AND THRUST ~f)- LOADS OR ANY COMBINATION “- 
t "2 ti 





ENGINEERS write or visit Arma for complete information 
on challenging opportunities in our engineering division 


Now! Arma puts the plane on the map... 


Arma’s new Pictorial Computer shows a pilot his frequency, automatically adjusts for scale of map 
exact location and heading. continuously on a and has provisions for automatic chart changing. 
projected map—throughout a given flight. Here's Arma has worked closely with the Air Naviga- 
how it works: tion Development Board and the Civil Aeronautics 

A film strip containing as many as 700 maps Administration in developing this Pictorial Com- 
shows the various OBD stations over which the air- puter for use in proposed advanced systems of 
craft will pass. During flight, the Arma Computer air navigation and traffic control. For 35 years 
automatically indicates position and heading of the Arma has worked hand in hand with the Army, 
plane on a TV-like screen. In other words, the Navy and Air Force—and more recently with the 
Computer shows continuously and exactly where the Atomic Energy Commission—in developing im- 
plane is in respect to the ground, at every moment portant military control systems. 4rma Corpora- 
of flight—regardless of weather, altitude or speed. tion, Brooklyn, N. Y.; Garden City, N. Y. Sub- 
It automatically tunes to the appropriate OBD sidiary of American Bosch Corporation, 


MP Ma ADVANCED ELECTRONICS FOR CONTROL 
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